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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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edition cancels and replaces theTirst edition (ISO 19440:2007), which has been technically

anges compared to the previous edition are as follows:

to the terms and definitions to address latest practice and harmonize with ISO 15704 and

IEEE 42010;

ization of the material into four components (metamodel, core constructs, specializafions

el views), as‘described in 6.1;

on of the'constructs into a slightly smaller number of core constructs in 6.3 and Clayse 7,
cializations thereof (which can be extended by a model user) in Clause 8;
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Clause B.5 to demonstrate extensibility, i.e. use in other application domains;
renaming of the construct property ‘descriptive’ as ‘attribute’;

introduction of a Role core construct as a generalization of Organizational Role, Operational
and Person Profile;

process improvement;

allowing an Enterprise Activity to be decomposable into sub-activities;

Vi

Role

introduction of a Performance Indicator core construct to support operational monitoring and
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— elimination of Functional Entity to reduce the number of core constructs and replacing it by ‘active
Resource’;

— insertion (in Clause A.1) of new text explaining why and how behavioural rules need to be
constrained;

— deletion of annexes which will be included in a future Technical Report on typical usages of
identification and usage of constructs in each model phase.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document defines the generic concepts that are required to enable the creation of enterprise
models for industrial and other businesses and to provide support for the use of frameworks by
industrial and other enterprises. This document builds upon ISO 19439 and defines and details a set of
conformant user-oriented modelling language constructs for manufacturing and related services, which
provide common semantics and enable the unification of models developed by different stakeholders in
the various phases of model development. Such models are aimed at model-based support of operational
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The modelliae

both specia
or enterpris
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nd generic modelling language constructs can be used for developing distinct models
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requirements that determine the characteristics of the core constiuets necessar
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t detailing and qualification of enterprise components t® allow the creation of a mod
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for management of change, and
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Enterprise modelling and architecture — Constructs for
enterprise modelling
IMPORTANT — The electronic file of this document contains colours which are considered to be

useful for the correct understanding of the document. Users should therefore consider printing
this document using a colour printer.

1 $Scope

This|document identifies and specifies constructs necessary for users that medel enfterprises in
conformance with ISO 194309.

This|document focuses on, butis not restricted to, engineering and the integration of manufacturing and
related services in the enterprise. The constructs enable the description ¢f'structure and functioning of
an enterprise for use in configuring or implementing in different applieation domains. Thjs document
specifies an implementation framework in Clause 6 to map model conistructs into such donjains.

2 Normative references

Therge are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available-athttp://www.electropedia.org/

3.1
aggriegation
<enterprise modelling>process of, or result of, combining modelling language constructy (3.50) and
other model (3.49) €omponents (3.9) into a whole entity (3.35)

Note |1 to entry: ‘Modelling language constructs and other model components can be part of mpre than one
aggrd¢gation,

Note 2 t6 entry: Both Part-of and Consists-of are used in the aggregation relationships (3.64) described in 7.16.

3.2
attribute
piece of information stating a property of an entity (3.35)

[SOURCE: ISO 19439:2006, 3.2]

3.3

behavioural rule

<enterprise modelling> description of the logical sequencing relationships (3.64) of constituent
activities used in the specification of Business Process (3.4) and Service (3.71) behaviour

© IS0 2020 - All rights reserved 1
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Business Process
<enterprise modelling> construct (3.12) that represents a partially ordered set of Business Processes,
Services and Enterprise Activities that when executed, achieves some desired end-result in pursuit of a
given objective of an enterprise (3.27) or a part of an enterprise

3.5
capability

<general> ability to perform a specified activity

3.6

Capability
<enterprise
represents {
either a Resd

3.7

class
abstraction
distinguish

Note 1 to ent
a specific me

3.8
complemern
conceptual
semantics f¢

Note 1 to ent

3.9

component
<system> e
components

[SOURCE: I
“contributin

3.10
concept def
enterprise n

modelling> specialization (3.73) of the Enterprise Object (3.33) construct (342)
he collection of capability (3.5) characteristics [expressed as capability attributes,(3.]

representing and encapsulating properties, relationships (3.64) @nd behaviour, W
h collection of similar phenomena

Fy: Class is used in a very general sense without any connotation fer implementation or for usq
thodology.

tary concept
epresentation that is not itself a construct (3.12){but that has a distinct significancg
r the purposes of enterprise modelling

'y: Many construct templates (3.14) use complenyentary concepts, which are listed in 5.12.

ntity (3.35), with discrete structure within a system (3.75), which interacts with
of the system, thereby contributing to the system properties and characteristics

0 19439:2006, 3.6, modified - The words “at the lowest level” have been deleted
g"]

inition phase
odel phase (3.31) that defines the business concepts of an enterprise domain (3.29)

employed i

domain inpyts and eutputs

[SOURCE: IS0 19439:2006, 3.7, modified - The word “phase” has been added to the term.]

realizingiits business objectives and its operation, including the necessary enter

that
)] of

urce (3.67) (its provided Capability) or an Enterprise Activity (3.28) (its required €apabiility)

rhich

with

and

bther

after

ro be
prise

3.11
constraint

restriction or limitation or condition placed upon a system (3.75) that originates from inside or outside
the system under consideration

[SOURCE: IS

3.12
construct

0 19439:2006, 3.8]

<enterprise modelling> abstraction devised as an element of a modelling language to represent a
generic concept in the Domain (3.24)

Note 1 to entry: This document addresses the domain of manufacturing, related services and collaborating

enterprises.

© IS0 2020 - All rights reserved
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truct label

literal string defined for each construct template (3.14), identifying the kind of construct (3.12)

Note

3.14
cons

1 to entry: Construct labels are listed in 4.2.

truct template

common structure that allows the identification and description of distinct modelling language
constructs (3.50) and the assignment of their properties

3.15

Co-plrovider

<enterprise modelling> derived construct (3.22), a specialization (3.73) of Role (3.69), whicl
a perjson or an organization associated with another in providing a Service (3.71)

3.16

core|construct

<enterprise modelling> dominant construct (3.12) that is distinguished from normal usagg
by cqgpitalizing the first letter of each word

Note [l to entry: Core constructs are explained in Clause 7.

EXANIPLE Domain (3.24); Business Process (3.4); Enterprise Astivity (3.28); Service (3.71);
Enterjprise Object (3.33); Enterprise Object View (3.34); Organizatiénal Unit (3.55); Decision Centr
(3.69); Product (3.63); Order (3.53); Capability (3.6); Performance\ndicator (3.59).

3.17

Decifsion Centre

<ent
repri

and planning period and belonging to the same kind of decision function category (3.18)

Note
defin
when
adec

3.18
deci
<ent
decif

erprise modelling> specialization (3.73) .of’;the Enterprise Object (3.33) construct
bsents a set of decision-making activities that are characterized by having the same

1 to entry: The terminology used todescribe aspects of Decision Centre is found in CEN/TS
es (time) horizon as “the part of the future taken into account by a decision, i.e. the horizon
a decision is taken on a time interval of six months” and (planning) period as “the time that pa
sion and when this decision-shall be re-evaluated”.

sion function category
erprise modelling>.set of decision activities or Decision Centres (3.17) handling the sg
ion-making aefiyities and concerning the same kinds of subjects

EXANPLE Manage resources; manage products; plan production.
3.19
declarative rule

i

set of objectives and constraints (3.11), possibly combined with a set of requirements expre

)\ represents

of the term

Event (3.36);
p (3.17); Role

(3.12) that
ime horizon

14818, which
s six months
sses between

me kinds of

ssed as text

Note

3.20

1 to entry: Declarative rules can be imposed on Business Processes (3.4) and Services (3.71).

decommission definition phase
enterprise model phase (3.31) that defines the final state of a decommissioned operational system (3.75),
all its components (3.9) for a specific enterprise domain (3.29) and the processes employed to conduct
the decommissioning, so enabling reuse or disposition of those components

[SOURCE: ISO 19439:2006, 3.11, modified - The word “phase” has been added to the term, and the word
“particular” has been replaced with “specific” in the definition.]
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2020 - All rights reserved
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3.21

derivation

<enterprise modelling> process of elaborating enterprise models (3.30) at successive enterprise model
phases (3.31) from the models (3.49) established at preceding phases, reusing the available contents
and extending them according to the needs expressed for a model phase

3.22

derived construct

<enterprise modelling> construct (3.12) that is specialized from an Enterprise Object (3.33) and that is
distinguished from normal usage of the term by capitalizing the first letter of each word

Dasaicrad L L loiaadiaCl Q
Note 1 to ent Y Dertvea constractsare expratreaiircrattseo:

EXAMPLE Organizational Role (3.54); Operational Role (3.52); Person Profile (3.61); Stakeholder (3.74)| User
(3.76); Co-pravider (3.15); Functionality (3.40).

3.23
design specification phase
enterprise model phase (3.31) that specifies the Business Processes (3.4), togethér with Enterprise
Activities (3{28) and rules, that are to be performed to achieve the requirements

[SOURCE: 10 19439:2006, 3.13, modified - The word “phase” has been added to the term, the words
“Business Hrocesses” have been capitalized and the word “capabilities” has been replaced [with
“Enterprise[Activities”.]

3.24

Domain
<enterprise| modelling> construct (3.12) that represents sthe portion of an enterprise (3.27) fo be
modelled prjoviding for identification of the relevant information

3.25
domain identification phase
enterprise model phase (3.31) that identifies the enterprise domain (3.29) to be modelled with regpect
to its busingss objectives, the enterprise domain inputs and outputs and their respective origing and
destination

[SOURCE: IS0 19439:2006, 3.15, modified - The word “phase” has been added to the term.]

3.26
domain op¢ration phase
enterprise model phase (3.31)that encompasses the operational use of the Domain (3.24) model (3.49)

[SOURCE: IS0 19439:2006,3.16, modified - The word “phase” has been added to the term.]

3.27
enterprise
<enterprise| modelling> human undertakmg or venture that has definite mission (3.48 48) goalg and

FL A | lwZan} L | | L
Ob]eCtIVES toofret Pt oduetsorservices \" 705,01 toachieve-adestred Pt UJC\,L ottteome-or-businessoutcome

3.28

Enterprise Activity

<enterprise modelling> construct (3.12) that represents all or some part of the most detailed extent of
enterprise functionality required by Business Process (3.4) objectives, that defines the task or tasks to
undertake and that identifies the inputs needed for its execution and the outputs created as a result

Note 1 to entry: The necessary inputs and resources (3.66) are identified in the Enterprise Activity template.

4 © IS0 2020 - All rights reserved
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3.29

enterprise domain

part of the enterprise (3.27) with a given set of business objectives and constraints (3.11) for this
enterprise model (3.30)

Note 1 to entry: In this document, “enterprise domain” is abbreviated to “domain” whenever it is used as a
qualifier in such terms as “domain identification phase” and “domain model”. Other usages of “domain” have the
normal dictionary meaning.

3.30

enterprise model
representation of an enterprise (3.27) as well as entities (3.35) within an enterprise, their
interrelationships, their decomposition and detailing to the extent necessary to cofvey what the
entefprise intends to accomplish and how it operates

Note [l to entry: An enterprise model, which is used to improve the effectiveness and effiéiéncy of the enterprise,
identjfies and specifies essential components (3.9) and elements to any necessary extént of detail, including any
subsystems and constituent models (3.49) of the enterprise, e.g. an enterprise architecture model.

[SOURCE: ISO 15704:2019, 3.6]

3.31
enterprise model phase
life cycle (3.45) phase of an enterprise model (3.30)

[SOURCE: ISO 19439:2006, 3.24]

3.32
enterprise model view
modegl view

view
seledtive perception or representation of an enterprise model (3.30) that emphasizes sqme distinct
aspert and disregards others

[SOURCE: ISO 19439:2006, 3.25, modified - The additional terms “model view” and “view” have been
added, and the word “particular” has been replaced with “distinct” in the definition.]

3.33
Enterprise Object
<enterprise modelling>construct (3.12) that represents information in the enterprise (3.27) describing
a gerjeralized or a realor an abstract entity (3.35) conceptualized as being a whole

Note|l to entry: Allsother constructs in this document represent entities that have specific semantics requiring
distinct properties and additional descriptions.

[SOURCE: S0 19439:2006, 3.27, modified - The term “Enterprise Object” has been capitalized, the field
“<enterprise modelling>" has been added, the words “piece of information in the enterpfise domain
that [describes” have been replaced with “constru hat represents information in thé enterprise
describing”, the words “which can be” have been deleted before “conceptualized” and Note 1 to entry
has been added.]

3.34

Enterprise Object View

Object View

<enterprise modelling> construct (3.12) that represents a collection of attributes (3.2) selected from an
Enterprise Object (3.33) for some distinct purpose

Note 1 to entry: The collection is defined by a selection of attributes and possibly constraints (3.11) on those
attributes.

© IS0 2020 - All rights reserved 5
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concrete or abstract thing in the Domain (3.24) under consideration

[SOURCE: IS

3.36
Event

0 15704:2019, 3.8]

<enterprise modelling> construct (3.12) that represents a solicited or unsolicited fact indicating a state
change in the enterprise (3.27) or its environment

Note 1 to entryAn event can be associated with an ﬂhjpr‘f View containing information related to the Even

3.37

exception

<enterprise|modelling> Event (3.36) that is raised as the result of either an abnormal, terminatipn of
a previously initiated Business Process (3.4), Enterprise Activity (3.28) or Service (3.71),'0r by a special
external mechanism such as a watchdog timer

3.38

function view

<enterprise|modelling> enterprise model view (3.32) that enables the représentation and modificption
of the procepses of the enterprise (3.27), their functionalities, behaviours;inputs and outputs

[SOURCE: IS0 19439:2006, 3.32, modified - The field “<enterprise modelling>" has been added.]

3.39

functional ¢ategory

grouping of fentities (3.35) for expression of a common purpose or capability (3.5)

3.40

Functionality

<enterprise|modelling> derived construct (3.22);'aspecialization (3.73) of Role (3.69), which repregents
some aspect of what a product or service (3.70)€an or cannot do for a User (3.76)

341

generalizatiion

specific conpept modified for a morle general content, use or purpose, or act of removing or modifying
detail from § specific concept to produce a generalization thereof

Note 1 to entfy: Generalizationlisythe inverse of specialization (3.73).

[SOURCE: IS0 19439:2006,73.34]

3.42

implementation\description phase

enterprise model phase (3.31) that describes the final set of processes, resources (3.66) and fules
implemented-t6-achieve-the-desired-operational performancefor-execution-of-the BusinessProcesses

(3.4), Services (3.71) and Enterprise Activities (3.28) specified in the design specification phase (3.23)

[SOURCE: ISO 19439:2006, 3.38, modified - The word “phase” has been added to the term, the words
“Business Processes” and “Enterprise Activities” have been capitalized and the word “Services” has
been added.]

3.43

information view

<enterprise modelling> enterprise model view (3.32) that enables the representation and modification
of the enterprise information as identified in the function view (3.38)

Note 1 to entry: The information view is articulated as a structure containing Enterprise Objects (3.33)
that represent the information-related entities (3.35) of the enterprise [organization, resources (3.66) and
information].
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[SOURCE: ISO 19439:2006, 3.40, modified - The field “<enterprise modelling>" has been added and
Note 1 to entry has been modified.]

3.44

integrity rule

statement in the requirements definition phase (3.65) concerning restrictions on information to ensure
conformity to real-world reality

Note 1 to entry: Integrity rules are used to define restrictions in terms of constraints (3.11) on attributes (3.2) of
Enterprise Objects (3.33).

3.45

life qycle
set df distinguishable life cycle phases (3.46) and steps within phases which an entity|((3.35) goes
throfigh from its creation until it ceases to exist

[SOURCE: ISO 19439:2006, 3.42, modified - The word “phases” has been replaced with “life cycle
phases”.]

3.46
life dqycle phase
distihguishable phases of development of an entity (3.35)

[SOURCE: ISO 19439:2006, 3.43, modified — The words “stage of'development in the life cyclg” have been
replgced with “distinguishable phases of development”.]

3.47
met3-model
description of modelling elements for use in constructing models (3.49) pertaining to a domain

Note|[l to entry: A meta-model is always relative to-the model in which its modelling elements appeagr.

3.48
misgion
<enterprise> characterization of the.éffect that an enterprise (3.27) expects to achieve through the
fulfilment of functional requests for products or services (3.70)

3.49
model
abstract description ofZan’ entity (3.35) in any form (including mathematical, physicgdl, symbolic,
graphical, or descriptive) that presents certain aspects of that entity

[SOURCE: ISO 19439:2006, 3.47, modified - The words “abstract description of reality[ have been
repldced with*“abstract description of an entity” and “presents a certain aspect” has been r¢placed with
“pregents certain aspects”.]

3.50
modh"ing langllagn construct
<enterprise modelling> textual or graphical part of a modelling language devised to represent, in an
orderly way, the diverse information on common properties and elements of a collection of distinct
enterprise entities (3.35)

3.51

occurrence

<enterprise modelling> single, actual realization of a modelling language construct (3.50) that represents
a distinct entity (3.35) in the real world at the time the model (3.49) is used

© IS0 2020 - All rights reserved 7
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Operational Role
<enterprise modelling> derived construct (3.22), a specialization (3.73) of Role (3.69), which
represents a distinct set of operational tasks and the relevant human skills required to perform those

operational

3.53
Order

tasks

<enterprise modelling> specialization (3.73) of the Enterprise Object (3.33) construct (3.12) that
represents all kinds of commissioning and control in the company or organization that are necessary to
deliver a product to meet a customer, legal or environmental requirement

Note 1 to ent
Business Prod

3.54

Organizatignal Role

<enterprise

organizational tasks and the skill profile required to serve and fulfil the defined organizat

responsibili

3.55

Organizatignal Unit

<enterprise
represents 3
attributes (3
entities

EXAMPLE

3.56
organizatid
<enterprise
of the orgal
authorities
enterprise

[SOURCE: IS
words “indi
Units and D

3.57

partial model

model (3.49]

Note 1 to entf
Partial mode

y: This includes the information for order management/administration and planning and eont
esses (3.4) in an enterprise (3.27).

modelling> derived construct (3.22) of Role (3.69) that representsithe distinct s

fies, consisting of a list of predefined or user-defined human orgadizational skills

modelling> specialization (3.72) of the Enterprise Object (3.33) construct (3.12)
n entity (3.35) of the organizational structure of an enterprise (3.27), which is describ
.2) of the organization and relationships (3.64) to bothlfower and higher-level organizat

Department; division.

n view
modelling> enterprise model view-(3:32) that enables the representation and modific
hizational and decisional structure of the enterprise (3.27) and the responsibilitieq

0 19439:2006, 3.52, modified - The field “<enterprise modelling>" has been added an
viduals and organjzational units” have been replaced with “persons and Organizat]
pcision Centres”.}

used as.areference model in a specific kind of industry segment or industrial activity]

ry7A partial model is comprised of modelling language constructs (3.50) or other partial m
s'also enable a modeller to reuse already existing models built for other Domains (3.24).

rol of

et of
ional

that
bd by
ional

htion
and

of the persons and Organizational Units (3.55) and Decision Centres (3.17) within the

d the
ional

bdels.

[SOURCE: ISO 19439:2006, 3.54, modified - The words “specific type” have been replaced with
“specific kind”.]

3.58

performance indicator
<general> metric or measure for assessing the achievement of an objective

3.59

Performance Indicator
<enterprise modelling> specialization (3.73) of the Enterprise Object (3.33) construct (3.12) that
represents a set of performance indicators (3.58) by which the completion of processes and the
realization of goals can be assessed
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3.60

perspective

<enterprise modelling> orientation of a stakeholder or model (3.49) user relative to an identified
Domain (3.24)

Note 1 to entry: A stakeholder’s orientation can be formed by stakeholder concerns, as well as by their training,
experience, cultural background, and their motivations.

[SOURCE: ISO 15704:2019, 3.19, modified - The field “<enterprise modelling>" has been added.]

3.61

Person Profile
<enterprise modelling> derived construct (3.22), a specialization (3.73) of Role (3.69), which represents
a set|of personal skills and responsibilities essential for one or more of an Organizatignal Rple (3.54) or
an Operational Role (3.52), and that a person provides

Note|l to entry: A Person Profile can be assigned to more than one person and conversely a perfon can fulfil
more|than one Person Profile for more than one Organizational Unit (3.55) or Enterpkise Activity (3.28).

3.62
prodessable model
model (3.49) with specified syntax and semantics that can be processed by a computer for analysis,
simullation or execution

3.63
Product
<enterprise modelling> specialization (3.73) of the Enterprise Object (3.33) construct|(3.12) that
represents the technical information for managemenit/administration and for planning pfoduction of
an enpterprise product

Note [l to entry: Relevant technical information can‘be product history, e.g. characteristics, versiois or test and
qualification data.

3.64
relationship
asso¢iation between two or moretentities (3.35) that is significant for some intended purpojse

3.65
requirements definition-phase
entenprise model phase(f3:31) that defines the enterprise operations needed to achieve enterprise
objec¢tives and the cdngditions necessary to enable those operations, both being without feference to
implementation options or implementation decisions

[SOURCE: 1SQ0~19439:2006, 3.59, modified - The word “phase” has been added to the term, the words
“opefations:nieéded” have been replaced with “enterprise operations needed”.]

3.66
resource
<general> enterprise entity (3.35) that provides some or all of the capabilities (3.5) required to execute
an Enterprise Activity (3.28)

Note 1 to entry: In this document, resource is used in the system (3.75) theory sense of entities that provide
capabilities required by the system and are an essential part of the system itself. The resource description
includes the identification and description of consumables (such as energy, air, coolant) that are required to be
present in sufficient quantities to operate the resource and material process inputs that are required by the
various activities (such as raw materials, parts and assemblies). These inputs are identified in the function view
(3.38), described in the information view (3.43), and have the associated management responsibilities identified
in the organization view (3.56).
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3.67

Resource

<enterprise modelling> specialization (3.73) of the Enterprise Object (3.33) construct (3.12) that
represents the provided resources (3.66) available to execute an Enterprise Activity (3.28)

Note 1 to entry: The Resource construct does not include human resources.

[SOURCE: ISO 19439:2006, 3.60, modified - The term has been capitalized, the field “<enterprise
modelling>" has been added, the words “enterprise entity that provides some or all of the capabilities
required to execute an enterprise activity” have been replaced with “specialization of the Enterprise
Object construct that represents the provided resources available to execute an Enterprise Activity”

and Note 1 t \,lltl _)’ hao bbbll lllUd;f;\,d-]

3.68

resource view

<enterprise|modelling> enterprise model view (3.32) that enables the representation and.modificption
of enterprisg resources (3.66) and roles

Note 1 to entfy: The resource view is articulated as a structure containing Enterprise Objects (3.33) representing
the set of respurces required to execute enterprise operations.

[SOURCE: IS0 19439:2006, 3.61, modified - The field “<enterprise modelling>" has been added, the
words “enterprise resources” have been replaced with “enterprise resaurces and roles” and Notg 1 to
entry has bgen added.]

3.69

Role

<enterprise| modelling> specialization (3.73) of Enterprise ‘Object (3.33) that represents the rolg of a
person or thing in a specific context

3.70

service

<general> flinctionality resulting from interaction between a supplier (provider) and a User (3.76),
often in the fcontext of a supplied product in gse'by the User

3.71

Service

<enterprise[modelling> construct (3.12) that represents a service (3.70)

3.72

servitization

process in g manufacturing/enterprise (3.27) to augment products with services (3.70) to satisfy| User
(3.76) needs

3.73

specializatjon

general confépt modified for a more limited extent, specific use or purpose, or the act of adding or
modifying details to a general concept to produce a specialization thereof

Note 1 to entry: Specialization is the inverse of generalization (3.41).

Note 2 to entry: When referring to a class (3.7), specialization involves the construction of subclasses within a
class for a distinct purpose, where the members of each subclass have one or more characteristics [attributes
(3.2), relationships (3.64), behaviour or semantics] in common which are not shared by all other members of the
class. When referring to a model (3.49), it refers to the progression from generic concepts to partial models (3.57)
and particular models.

[SOURCE: ISO 19439:2006, 3.62, modified - Note 2 to entry has been added.]
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3.74

Stakeholder

<enterprise modelling> derived construct (3.22) of Role (3.69) that represents an individual, team,
Organizational Unit (3.55), or class (3.7) thereof, having concerns relative to their perspective (3.60)
about an enterprise (3.27)

Note 1 to entry: Typical enterprise stakeholders include enterprise owners, enterprise customers, and enterprise
employees responsible for receiving or delivering either products or services (3.70), and those persons or
Organizations partnering with the enterprise to achieve its mission (3.48).

3.75
system
collertion of items arranged and interacting for a given purpose

3.76
User
<enterprise modelling> derived construct (3.22), a specialization (3.73) of Role (8Y70), which represents
the interests and characteristics of an entity (3.35) using a product or service (3.70)

4 Abbreviated terms

4.1 | General

EBNF Extended Backus-Naur Form

GRA Graphes a Résultats et Activités Interreliés (Graphs of Interrelated Results and Activities)
HTTP HyperText Transfer Protocol

ICT Information and CommunicatiefiTechnology

UML Unified Modelling Language

XML eXtensible Markup Language

4.2 | Construct-specific

BP BusinessProcess

BRS Behavioural Rule Set
CA Capability

CODM Collaboration Domain
Cop Co-provider

COPT Collaboration Point
CPRT Collaborating Partner
DA Decision Activity

DC Decision Centre
DECN Decision

DFRM Decision Frame
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DM Domain

DSTR Decision Structure

EA Enterprise Activity

EO Enterprise Object

EV Event

FUNC Functionality

OPR Operational Role

OR Order

ORR Organizational Role

ou Organizational Unit

ov Object View

OVPR Object View Profile

PI Performance Indicator

PPR Person Profile

PR Product

RE Resource

RO Role

SRV Service

STK Stakeholder

USER User

5 Representations, relationships, roles and common concepts

5.1 Modelling language constructs, purpose and applicability

Clauses 7 ard 8define, describe and provide templates for generic modelling constructs. As a set, these
constructs ¢antribute to a modelling language for creating a wide range of Business Process-Hased
enterprise 1modets. Whem utitized, each construct shathinciude the attributes thatare pre-defimned in

this document. Other attributes may be added to meet distinct user needs by a suitable extension of the
template (see 8.2, 8.3, Clause B.4 and Clause B.5).

Constructs are often applicable to several model views and are elaborated to different extents at each
of the modelling phases. Where the applicability of a construct, as defined in this document, is limited
to a certain model view or enterprise model phase, that limitation is noted in remarks.

NOTE Because of the interrelationships and dependencies between constructs, they cannot be described
in this document in strict linear sequence (i.e. with no forward reference to not-yet-described constructs). The
sequence of text used herein for core constructs (and not intended as a modelling methodology) has been chosen
to minimize this forward reference problem and is as follows:

— start with Domain (the scope and boundary of the model);
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add functionality in terms of Business Processes, Services, Enterprise Activities and Events;

Product and Order;

provide for resourcing with Resource and Capability;

Organizational Role, Operational Role and Person Profile.

5.2

Dimensions of enterprise models

add information representation in terms of Enterprise Object and Object View, and the specializations

lastly, address organizational and role issues as subclasses of Role, with Organizational Unit, Decision Centre,

5.2.

Relative to the dimension of genericity defined in ISO 19439, constructs are generic‘elemer
consfructing partial and particular models. For partial models (e.g. industry or trade spec
some¢ attribute values may remain undefined for partial model instances. (eg. inputs

Eve
part

5.2.2
The

Dimension of genericity

s for Domains and inputs/outputs for Business Processes), with value definition occu
cular model instance. Such missing entries need to be completed forthe particular mo

Dimension of enterprise model phase

Himension of enterprise model phase in ISO 19439 addresses the life cycle of model

ts for use in
ific models),
outputs for
rring for the
del.

5 and model

components. The concern of this dimension is the development and evolution of the model of the

dom
mod
need
all ¢
mod
accol

5.2.3
ISO

cons
to be
man
mod
and

impl

19439 and ISO 15704 use enterprise model views (often shortened to ‘model views’
a selective perception of an enterprise that emphasizes some distinct aspect of the m

hin, starting from the identification of the enterprise;domain and progressing to a
el and the decommissioning thereof. Therefore, the specifications of modelling languag
to accommodate their intended usage and representation in a distinct model phase. At
nstructs specified at that phase shall be spegcified to a comparable level of detail. A
lling language constructs shall be adapt@ble and selectable for the different m
‘ding to the envisioned needs.

Dimension of enterprise model views

deration and disregards-others, thereby reducing complexity of representation. Mode
understood as selective-views on an integrated enterprise model. This document id
latory enterprise model views (Function, Information, Resource, Organization) thj
lling of the major aspects of an enterprise. Additionally, other views may be define
supported by €he”“modelling methodology, e.g. economic view, decision view, purpo
bmentation View. In this case, additional attributes may augment the constructs def

doc
lan
mod
tools

éﬁgge censtructs should accommodate their intended usage and representation in on

ent oryrelevant new constructs may be defined. Therefore, the specifications d

el views. To assure consistency of constructs that can appear in more than one view
are usually necessary.

processable
e constructs
each phase,
\ttributes of
bdel phases

to provide
atter under
views need
bntifies four
it allow the
d as needed
e view and
ined in this
f modelling
e or several
, automated

5.3

Construct representation

Modelling language constructs shall be represented in a form that is both understandable by humans

and i

nterpretable by digital technology. This means there is the need for

— a visual (graphical, iconic) representation of construct structures for use by model builders and
business users,

use by model builders and business users, and

enterprise operation control and monitoring.

© ISO

2020 - All rights reserved
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NOTE1 Interpretability by digital technology is not the subject of this document but is provided by the
modelling tool.

Representation shall be performed in the following four ways:

a) representation by a common structure of the constructs of this document, as specified in 5.4;

b) representation of construct properties by templates to arrange them into a common format, as

specifie

din5.5;

c) representation of the relationships between these modelling language constructs, as specified in
the relationships section of each template and illustrated in the various Unified Modelling Language

(UML) d

d) represe

lass models;

htation of dynamic behaviour by behavioural rules, as specified in 7.2.5 and AnnéexA.

NOTE 2 Ti‘is document uses class diagrams as examples to illustrate constructs and the-relationships

between the

5.4 Comy

To describe
provides a
shall have ty

a) atextud
a purpo

b) a const

non structure for modelling language constructs

a distinct modelling language construct, this document usesya common structure
Consistent minimal assignment of properties to each consfruct. This common stru
vo constituents

se, its description and its intended usage, and

construlct.

5.5 Temy

The templaf

late for modelling language constructs

shall have the form described below.

a) Header
attribut
structu

1) con

part having the same attributes for each modelling language construct and conta

Fed as follows:

struct label (a litepal string denoting the kind of construct);

2) identifier (aliterdl'string that is unique for each occurrence of the modelling language cons

wit
def
sep

hin the model). The identifier consists of an uppercase construct label, followed by a

SRV

.Ordering, EA-welding, OV1.2, RE_6786_A;

that
rture

1 description consisting of brief text defining the modelling language construct in terms of

ruct template, which arranges and defines the properties for this modelling language

e is described in an informal manner but using a common form. The construct template

ning

es relating to the identity of a construct and to its context in which it is used. It sh3ll be

truct
user

ned nen=€mpty string of alphanumeric and separator characters followed by a space} The
hratory characters are restricted to full stop (), dash ('), and underline ("), e.g. BP0O1,

NOTE1 The characters solidus (/') and comma () are not permitted in an identifier.

3) name (the name of the instance of the modelling language construct);

4) authority for model design (i.e. the identifier of the Organizational Unit and Organizational
Role responsible for the design and modification of this construct).

NOTE 2

14

The Manufacturing-oriented Enterprise specialization of 8.2 also includes Organizational Role
and Person Profile (to identify the person currently assigned to an Organizational Role).
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b) Body part containing the distinct properties that are specific to each construct and whose
description is derived from the corresponding modelling language construct definition. Body parts
shall be structured in two further partitions as follows:

1) attributes, containing descriptive properties that comprise
i) construct-identifying description in textual form,
ii) construct attributes that are predefined,

iii) additional construct attributes that may be defined by the user to meet distinct needs,

v] attribute qualifications — statements that are made about whether attribut¢ values are
mandatory or optional, when they are applicable, etc., and

v) activation priorities - priority is used at run-time to select which procéss tq respond to
first when two processes complete within the same interval of obseiwable timg;

~

2) relationships (further described in 5.10), containing relationship properties that can include

i) Specialization-of relationships, representing relationshipsbetween a specialization and its
generalization,

ii) Part-of relationships, representing relationships between this construct instgnce and the
whole aggregated from such instances,

iii) Consists-of relationships, representing relationships between this construct instance and
its constituent parts,

iv) Association relationships for other forms of relationship, either predefined or yiser-defined
(such as provision or usage of a Capability instance by Resource instances), and

v) Operational relationships, reépresenting the responsibility and authority] for model
operation (i.e. the identifier-of the Organizational Unit and Operational Role|responsible
for the operational usage-of'this construct or authorized to change its usage).

NOTH 3  For Consists-of relationships and similar dual relationships (see 5.6), it is accepted thdt Part-of and
Consists-of are complementary; dépending on the purposes of the modeller, either or both can be uged.

Where an attribute or relationship is not applicable for a certain enterprise model phase, that attribute
or relationship is omittédyin the construct template table instances.

Both|attributes andrelationships contain general properties and constraints on these and afe applicable
to enfterprise modélphases as indicated. Additionally, both attributes and relationships may be grouped
as sgts havingiSome common characteristics, e.g. inputs/outputs or relationships to organizational
concerns.

NOTHE 4
label: 3
are used to show Spec1allzat10n of relatlonshlps

Inthe models ofAnnex A, Part-of and C0n51sts ofrelatlonshlps are shown as UML aggrega ions without
Associatic ationships ' generalizations

NOTE S5  Version control has a significant impact on design and operation for enactable models.

5.6 Referential integrity

This document considers support for control of modelling language constraints to be a tool-provided
responsibility. It is also the responsibility of the tool supporting model development and maintenance
to ensure that attributes referred to in constraints and integrity rules are consistent with the attributes
as defined for the construct instances involved.

When the value for a construct property is another construct instance, the modeller, and preferably
the modelling tool, shall assure that the referred-to construct instance actually exists. This assurance
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can be immediate as modelling occurs or as a distinct process to verify the referential integrity of
model contents. In some situations, a reference to a construct instantiated in a later modelling life cycle
phase can occur, but all such references need to be resolved to an existing construct instance before the
modelling effort is complete.

Several relationships, e.g. ‘Part-of construct’ and ‘Consists-of construct’, are dual relationships. Where
a construct specifies a dual-of relationship to another construct, depending on the purposes of the
modeller, the other construct may specify the corresponding dual relationship - in that case, it is the
responsibility of the modelling tool to ensure the consistency of these attributes.

NOTE The dual relationships used in the templates of this document are (where the uppercase codes are
construct labels:

— assignedPC <-> controlsDC

— assignedPRR <-> assignedToORR
— assignedU <-> assignedToOU

— assignedToORR <-> assignedORR
— assignedToOU <-> assignedOU

— consistsQf <> partOf

— controls[}C <-> assignedDC

— partOf <> consistsOf

— provided[CA <->requiredCA

— provided|nfo <-> requiredInfo
— relatedTd <-> relatedTo

— required{A <-> providedCA

— required]nfo <-> providedInfo
— usedBy <}-> uses

— usedByD( <->usesDA

— uses <->sedBy

— usesBP <t> usedByDM

— usesSRV ¥—> usedByDM

— wherePr¢vided <-> whereRequired

— whereRequired <-> whereProvided
A modeller can specify other dual relationships, as required.

For constructs where both constraints and integrity attributes are used, it is accepted that these are
also dual relationships; depending on the purposes of the modeller, either or both may be used. In the
latter case, it is the responsibility of the modelling tool to maintain consistency.

For Event instances, it is the responsibility of the tool supporting model development and maintenance
to ensure that the Event instances listed as Inputs or Outputs are compatible with the Generated-by
attributes of Event. It is also necessary to ensure that the Generated-by and Initiates attributes are
compatible with the Origin/Destination Event lists of Domain, and the Input/Output lists of Business
Process and Enterprise Activity.
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5.7 Representation of attributes
Each attribute shall be defined by its name and predefined data type (numbers, literals, strings, etc.).

NOTE1 A data type can take on a range of permissible or actual values, such as a single identifier
(id = “E04711"), value range (diameter 10 mm * 0,05 mm) or value list (colour is yellow, red or green).

NOTE 2  Constructs can use eXtensible Markup Language (XML) schema (see References [9], [10], [11]),
EXPRESS (see ISO 10303-11) or other formal modelling specification languages as a means for representing
attributes and the related definition of data types, expressions and statements.

5.8 Neiadenused o describe template contents
Proplerties are described with a combination of denotations and textual descriptions.

The [notation used for this clause is that denotations enclosed in angle brackets are|either self-
expldnatory (e.g. <integer>) or explained in accompanying text (e.g. <item>j\where item is ...). NIL
denoftes a blank space. Literals in all upper case denote themselves as in DM,BE, EV, NIL, PHYSICAL, etc.
The literal characters comma, forward slash, round brackets and equals are denoted by [/, ‘(, )’ and
‘=’ respectively.

Where more than one choice is possible for a denotation, these are separated by | (read as gr), as in <a>
| <bx{ | <c>. Square brackets ‘[ and ']’ are used for convenience as@ grouping container for pne or more
diffefent items as in [<duration> <qual>] in a list of DURATION attributes of an Enterpijise Activity,
wherte <qual> is a code representing one of ‘average’, ‘minimium’, ‘maximum’, ‘actual’.

Textyial descriptions contain a brief definition of that¢property and, where appropriate, [information
provjding additional details (shown in italics).

Multjplicities as part of textual descriptions are.annotated by:

— [0..*] indicating no instances, a single instance or many instances,
— [1..1] indicating a single instance,

— [1..*] indicating multiple instances or

— |m..n] indicating m up toainstances.

Comments are contained in/a (*...*) bracket pair.

A nop-empty list of <itém> separated by commas is written as [<item>]+, while a similar pogsibly empty
list i written as [gitem>]*. An optional <item> is denoted as [<item>]?. Within a list denotaltion, <item>
may pe further decomposed as in

— |<id> <multiplicity>]+ or [<measure> | <metric>]*.

Mor¢g foymally, the syntax for lists is

— list = non-empty list | possibly-empty list;

— non-empty list = item | item, separator, non-empty list; (* for convenience, abbreviated to [<item>]+ *)
— optional item = item | NIL ; (* for convenience, abbreviated to [<item>]? *)

— separator ="’;

— possibly-empty list = NIL | non-empty list ; (* for convenience, abbreviated to [<item>]* *)

EXAMPLE Examples of denotations are:

— FromtheDomaintemplate (see7.1.4),a Design Authority with valuesof Organizational Roleand Organizational
Unit would be expressed as [<identifier> ‘//’ <name>] *’ [<identifier> /' <name>]

© IS0 2020 - All rights reserved 17
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er>'/' <name>]+. (NIL would not be valid.)

for ‘[<constraint>]* imposed on this Enterprise Activity’.

From the Capability template (see 7.14.4), RE_1006453/data_store would be valid for Where_provided

From the Enterprise Activity template (see 7.3.4), NIL or max_load = 10Kg; max_temp = 1002C would be valid

Some further examples follow where the leading uppercase codes refer to construct labels, followed by a property
name, progressing from simpler to more complicated cases.

EO: Nature of Object PHYSICAL | INFORMATION.

CA: Included

Capabilities [<Capability>]*

DM: Objectiv

EV: Object V
occurrences

EV: Generate

BP: Object V|
received by af

EA: Ending {
Activity and
in a system-d

PR: Related-t
multiplicity [

5.9 Supp

This docum
relevant lan

At the
and its
be used

At the

strategiles, etc., and in such agway that the concept definition model can be used as the starting

for a de

At ther
Activiti
model ¢
consistd
Views (
Thesev

jomain identification phase, to identify the contents of the domain (its Business Proce]

bs [<objective>]+, strategic and operational business objectives of the Domain.

«

ews [<origin> “
bf this Event.

’

<identifier> /’ <name>]* of Object View defining information asseciated

_by [<origin> “’ <identifier> ‘/” <name>]+ of the source of this Event.

«

jew Inputs [<origin> “
Business Process.

’

<identifier> /’ <name>]+ of Object Views, occuprences of which c

tatuses [<value> <priority>]+, ending status values produced by eccurrences of this Enter
heir significance, where <value> is a mandatory 0-argument predicate and <priority> is an in
efined range representing the lowest and highest priorities respectively. By default, highest pri

o [<identifier> /" <name>]* defining the Enterprise Objects.that are related to this Product, y
..]* is one of [0..*] (only for early modelling phases) or [1..}]*0r [1..n] or [m..n].

prt for modelling phases

bnt aims at modelling of the enterprise supporting all enterprise model phases by modg
buage constructs as follows.

nputs and outputs, including Events, in such a way that the domain identification mode
as the starting point for a derivation of a consistent concept definition model.

foncept definition phasg, to define the business model of the enterprise with misg

Fivation of a consistent requirement definition model.

equirements definition phase, to describe the Business Processes, Services and Enter
s of the Domain from a business perspective, in such a way that the requirements defin

with

in be

prise
teger
ority.

vhere

lling

sses)
l can

ions,
boint

prise
ition

an be demonstrated to be sufficient for use as the starting point for the derivation
nt design’specification model. The modelling process is eased by the availability of nj

represer
definition model shal

ews are supported by a number of information objects (Enterprise, Resource, Organiz
[ e Tany informatior ASPC 0 e enterprise oper O, 11e Trequiren
1 also be capable of being verified by simulation.

of a

18

At the design specification phase, to specify the Enterprise Activities with all their components
from both a business and Information and Communication Technology (ICT) perspective, in such
a way that the design specification model can be demonstrated to be sufficient for use as the
starting point for a consistent derivation of an implementation description model; therefore the
design specification model shall also be capable of being processed for verification. In this phase,
constructs shall be derived from those of the requirements definition phase by enriching them with
properties that reflect all resources and general ICT interfaces.

At the implementation description phase, constructs shall reflect the hardware/software platform
or technology chosen to be consistent with design specification constructs. This means to describe
the Business Processes, Services, and Enterprise Activities with all their components as they are
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implemented in the actual system from both a business and ICT perspective, in such a way that the
implementation model can be demonstrated to be sufficient for use in the operation of the enterprise
for decision support and Business Process monitoring and control; therefore the implementation
model shall also be capable of being processed for final verification and release for operational use.

— Atthe domain operation phase, the released model is used for operational purposes such as decision
support, monitoring and control.

— At the decommission definition phase, to identify future use of the Business Process and Service
components, in such a way that the decommission definition model can be used, as appropriate, as
the starting point for reuse at any model phase.

How
for e

bver, this does not mean there will be a different set of modelling language consttu
ach model phase. Constructs are carried forward to subsequent model phasesby ¢

enhanced attribute list to capture additional needed information for representing'and de

entel

5.10

The
insta
can |

EXAN

prise entities at those model phases or by mapping onto different constructrepresent

Representation of relationships

purpose of a relationship is to model time-varying and other\associations betwe
nces of modelling language constructs. Reflexive relationships shall be permitted, i.e. a
e created between an instance and itself.

(PLE1 Relationships between entities can be those betweén a part and the machine wh

produice it, or those between a worker and the production order:to which he or she has been as

Prod

iced_by (part, machine), Works_at (worker, order). Such relationships are represented through

as inputs and outputs.

EXAN
Procg

The
in 7,

IPLE 2 Illustrative relationships between constructs are those between a Domain and
sses or those between a Business Process and it§’sub-processes and activities.

foncept of a user-defined relationship is-dependent on the concept of Enterprise Obje
b and on the model entities derived from that Enterprise Object (Resource, Pro

cts required
roviding an
scribing the
ations.

En run-time

relationship

ch is used to
signed, as in:
assignments

its Business

rt described
duct, Order,

Organizational Unit, Decision Centre): A user-defined relationship is used to descripe domain-

depe
grou
defir]
Obje

ndent relationships as perceivedand defined by the users, and to describe the way i
p structuring and behavioural constructs in terms of their utilization within the ente
ed relationships can be expressed by Related-to lists in Enterprise Objects, Products
Ct Views on Enterprise Objects, or by additional user-defined properties.

5.11 Specializations

Depd
spec
sevel

Spec

nding on the purpose of modelling, it can be helpful and necessary for the modell
alizations\of the constructs defined in this document. Additionally, this documen
‘al normative specializations in Clause 8, Derived constructs.

alization can be achieved by

which they
rprise. User-
Orders and

er to define
| predefines

i

nformation accordingly,

adding a new ‘Specialization-of’ relationship at the appropriate model phases(s),

exceptionally, constructs) of which it is a specialization,

© ISO

assigning or constraining values for existing properties as appropriate, and

adding additional properties as required and assigning model-unique names for these.

2020 - All rights reserved

specializing the most appropriate construct (and corresponding template) and adapting the header

assigning appropriate values for the ‘Specialization-of’ property and listing the construct (or,
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Each construct can be further specialized into constructs of the same kind; for example, an Enterprise
Object can be specialized into distinct kinds of Enterprise Object, Resource into further kinds of
Resource, etc. A relationship ‘Specialization-of’ is introduced to hold these specialization relationships.

This document predefines several such specializations in Clause 7. Eight constructs (Capability,
Decision Centre, Organizational Unit, Performance Indicator, Product, Order, Resource, and Role)
are specializations of the Enterprise Object construct. These specializations can occur because the
attributes and relationships of Enterprise Object exist whenever the object exists, even if some of those
attributes and relationships are not shown as applicable to a relevant modelling phase.

NOTE The concept of specialization used in this document is less constrained than the specialization concept
i dermain-ofnraaraming lanaguagac A daobicctoriantad maodalling
found in the domain-of pregramiRslansuasesand-object-orientedmodeling

5.12 Complementary concepts

The constrijict templates make use of several terms for conceptual representations:that ar¢ not
themselves [constructs but are complementary and have a distinct significance and sémantics for the
purposes of|enterprise modelling. These complementary concepts are as follows

— behavidural rule (see 7.2.5);
— constrajnt;

— declarative rule;

— integritly rule; and

— objectivie.

6 Conceptual structure

6.1 The fpur-component model

The classes|underpinning this document ‘are organized in terms of a meta-model and three sqgts of
constructs t+ the core constructs, the‘derived constructs and the views. The Metamodel, Cord and
Derived conmponents are normative sets (represented as packages in the illustrative UML class modlel of
Figure 1) and the views are informative (represented as package View component).

NOTE There are many ways\nwhich this conceptual structure can be represented, but this document uses
UML class djagramsl?] as a netation that is well specified and widely accepted. Attributes and relationships
are defined §nd normativ€)within the normative parts of this document. They are illustrated using UML in
informative fligures and €an'be rendered in different ways in other modelling languages. UML is not necesgarily
intended as the basis 0f engineered instantiations, or as a starting point for the development of tools.
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i R s T = T = e \
' |
: Meta-model component Core component [
|
import = =
| ~ ~ e |
I Core constructs Object View - I
I Meta-model Constl}ct structure including subset Clause 6 | |
' v S 0 7~ |
| = | «import» | |
| *% /- | «import» ‘Annex B |
____________ [
I Clause 5 | 7z |
R ,
' ! View component Qq/ I
| Derived component Lintpotts [ |
' |
| e [ i
| Function View Resource &‘
| 2 cring prvice information View '\ Organization Vigw |
( D
| 7 |
| Srm—r ggl aboration view
Decision view |
I Clause 7 O
- |
N Ny Ry /S S Sy R Sy A S S e e e e e i _/
Figure 1 — Four component model
The ¢<import>> relations between the packages indicate that classes and relations in the meta-model are
inherited by the core constructs and in turn thoseare both inherited by derived constructs gnd views.
6.2 | Meta-model component
The normative components of the meta-model are illustrated as a UML diagram in Figure 2
__________ \ﬂ_ I T T T T T T TN
ot represented by B> PO er Meta-model |
. construct label I
identifier |
> | e |
e, «stereotype» | design authority |
0. * operand
- ‘_ A nature = [INFO, PHYS] :
d int [1. %]
rmance indicator [1..*] modifies A CO?]S':TUC.t . 17 mode} | |
P Z?e I specialization |1.. . |
%7 inputs [1..%] property [1..*] 7
%‘ outputs [1..*] | perspective | __ |
| < affects I
| <« related to : I
view I
|
-_—-e-—— - e, >
NOTE The inheritance relationships are coloured red to make them more visually distinguishable from

other relationships.
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Figure 2 — Meta-model
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Any entity in the enterprise domain is extended by being stereotyped as either an operation seeking
to achieve certain objectives by modifying and in turn being affected by operands, or as an operand
having properties that are changed by the behaviour of the operation.

NOTE In UML, “stereotypes” refer to how an existing meta-class can be extended so allowing an additional
notation to be used.

An entity can be represented by a construct, which can be specialized. Collections of these constructs
and specializations can be combined into an enterprise model. A model can be simplified by using a
perspective to produce a View that represents selected portions of that model to reflect an orientation
relative to an identified domain of interest. (Views are defined in ISO 15704.)

A constructfhas a structure that is illustrated in Figure 3.

identifier da
Description instance name ;
1 design authority property
Usage
e A *

[ construct Construct structure '

| specification '

! D

| 1 it |

| ; has UML class |

normative l template representation
| text 1 =N |
| |
1 1
| 1 |
header

(e B |
1 construct label AN |

| 1 *

| |

| |

| |

| \

| \

| \

’ attribute ’ relatienship ’ inherited unique
X property | | property
N\ 4 FE AR O W S Ry S S A S S S SR S SRy pZ
A
NOTE The UML class representation ismot normative.

Figure 3 — Construct structure

A constructfis specified in{erms of normative text and a template defining its properties and immefiate
relationships with othefconstructs. The template contains a header that is common to all constfucts
and a body|containingtthe attribute and relationship properties. Properties can either be inhefrited
from generglization$:0r stereotypes of that construct or be unique to that construct.

6.3 Core component

The set of fifteen core constructs is illustrated in Figure 4.

The meta-model class labelled as “construct” is specified as being an abstract element (denoted by
italicization in Figure 4), meaning that only instances of construct are defined as core constructs in
this document. A model user cannot create new core constructs, although existing constructs may be
specialized and construct properties may be modified, over-ridden or extended to meet new modelling
requirements. Each core construct is specified in Clause 7.
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is pdg
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1 |
' |
| meta-model Attributes and relationships (with one exception) |
| e < not shown in this diagram. |
s
N
|
| «stereotype» «stereotype» I
operation 7a) operand |
' |
e e e |
| | cort doristruets | |
! | | | I, v
| | |«operation» «operation» «operati(.)n» «operaFion» «operand» «operand» < includes a subset of «o'peran_d»
\ | Domain Business Enterprise Service Event Enterprise Object View | | I
| Process Activity Object 0.7 |
I ol
| |
|
4 [ 1 1 1 1 1 i 1 : |
| I Organizational Decision ’ Role ’ ’Product ’ ’ Order’ ’ Resource ’ Capabilityt Performaijce
| | Unit Centre - Indicatof | !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7 |

Figure 4 — Core constructs

hin, Business Process and Service are stereotyped as eperations having behaviour
its. Event, Enterprise Object and Object View are generated or modified by operation|
otyped as operands. An Enterprise Object is specialized into Organizational Unit, Dec
Order, Product, Capability, Resource. and Performance Indicator.

Inherited properties are not shown explicitlyin these UML diagrams.

'e 4 omits construct attributes - those aré shown in Figure 7. With one exception, H
5 relationships between core constructs — those are shown in Figure B.1. The ex
jonship between Enterprise Object and Object View, is because ‘includes a subset of’ §
ar to a ‘kind-of’ inheritance relationship but not the same, since only some of the pr
rited.

an Object View is a specialization of an Enterprise Object, a purpose-specific
ssible for any other specijalization of an Enterprise Object as well, i.e. each speciali
Fprise Object may hayeé)specialized Object Views.

bject View is created for a specific modelling purpose and suppresses the inherited at
jonships of the parent Enterprise Object that are not necessary for the intended pu
ct View. The.Object View construct is illustrated in Figure 5.

inputs and
s and so are
sion Centre,

igure 4 also
ception, the
s somewhat
pperties are

Dbject View
zation of an

tributes and
'pose of the
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«operand»

Enterprise
Object

-owned attribut

label = EO
description [1]
nature [1]
attribute [0. .*]
constraint [0. .*]

\
\

\
{subset\: (m>n>0)}_ _ L

\

e
EO attribute
R

N | -subsetted attribute

6.4 Deriy

The set of
form const]
such constr
enterprises

\
integrity rule [0. .*] \
1 | includes a subset of A \
0.
\ OV attribute
«operand»
Object View ] constraints [0. .*]
-owned attribute | integrity rules [0..*]
label = OV Ik

description [1] -

attribute [1..*]
constraint [0..*]
integrity rule [0. .*]

|
|
|
|
|
|
UML constraint I
|
|
|
|
|
|

0..*

Since it is a construct, OV also includes its own label, name,
identifier and design authority (which are not inherited from EO)

Figure 5 — Object View includes a subset of Enterprise Object

ations component

~

Core constructs can be further specializedsas illustrated in Figure 6, and combing¢d to
‘ucts, e.g. for application domains or distinct modelling purposes. In this document,
ucts are termed derived constructs and those for manufacturing- and service-orignted
are specified in 8.2 and 8.3.
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Service

Figure 6 — Derived constructs

Figure 6 omits construct attributes - those are shown in Figure B.2.

6.5 Views component

While the Enterprise Object View construct supports creation of a construct containing a portion of the
attributes and relationships of a particular Enterprise Object, the modelling concept of an enterprise
model view does not create a new construct instance. Rather, an enterprise modelling view manifests
selected content from several constructs, including both attributes and relationships, as a fragment of
the source model from which they arise. If model content is compatible, an enterprise model view may
span several source models.
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The open-ended set of views described in Annex B contains a view-based analysis of a manufacturing-
oriented enterprise and example decision and collaboration views which also contain further

constructs.

7 Core constructs

7.1 Domain

7.1.1 Purpose

The purpos
providing fd
the content

e of the domain construct is to represent the portion of an enterprise to be mod
r identification of the relevant information. The information describes the boundary
pf an enterprise or a portion of an enterprise for which the model will be created,

7.1.2 Desription

A Domain ¢
external eny
business md

pnstruct shall describe the parts of the enterprise to model and the(relationships wit
rironment from a high-level management-oriented perspective. TheZmodel is subject t
del of the enterprise, usually expressed by a given set of strategic and operational bus

objectives and constraints, and the purpose for which the model is cfeated. The relations bet

strategic an
outputs and
and outputs

l operational objectives should be made visible as much as‘possible. The Domain input

blled,
r and

h the
D the
iness
lveen
5 and

their origins and destinations define the domain boundaries and the relations between ifiputs

identify the required functionalities - the Business Processes and Services of the domai

7.1.3 Usa
All model li

a)

(S

cycle phases use the Domain construct. Th&’ Domain template shall enable

1.

the capturing of all inter- and intra-organizational-related information relevant for strategic

planning and decision support, and
b) its presentation in a form that is understandable by both humans and interpretable by djgital
technolpgy.

The extent pf attribute and relationship specification detail should be appropriate for the enterprise

model phasg applicable to the Domain construct's usage. The inclusion of an Event or Object [View

implies that|the Event or associated Enterprise Object is also defined at the same model phase and|level

of detail.

7.1.4 Confstruct teniplate for Domain

Table 1 — Domain template

Header

Construct label <Model-unique abbreviation>
DM

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. DM.1-2.

Name [<adjective>]? <noun>
Name of Domain, where <noun> indicates the scope of the Domain, and <ad-
jective> optionally qualifies the Domain.

Design Authority [<identifier> /" <name>] *’ [<identifier> /" <name>]
Organizational Unit and Organizational Role respectively, having authority to
design or maintain this Domain.
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Table 1 (continued)

Body

Description
Domain Inputs

Domain Outputs

Attributes relevant for domain identification and later phases

<string>
Short textual description of the Domain.

[<name> [<short textual description>]?]+

Name and optionally short description of the main Domain inputs.

[<name> [<short textual description>]?]+

Name and optionally short description of the main Domain outputs.

Mair

Ob

Processes

Objertives

Condtraints

Domain Business Model

Domain Operation

Deg¢ision Function Category

Inpufs/Outputs

Ev¢nt Inputs [<origin>] "' <identifier> /' <name>]+
Events, which can be received by this Domain from the external e
Object View Outputs [<destination> "' <identifier>'/' <name>]+
Object Views, which are made available by this Domain at the bou
external environment.
Evént Outputs [ <destination> "' <identifier>'/' <name>]+

ect View Inputs

[ fRidentifier=""<mamest{<furnctiomatity text>17 1+

List of Business Process and Services, each followed by an optiong
tion of its functionality. The functionality text is a short descCriptia
main functionality needed to transform Domain inputs into,Dom4d
The list of identified Business Processes or Services is restricted
are required to achieve the Domain objectives.

[<objective>]+
Strategic and operational business objectives 60f this Domain.

[<constraint>]*
Constraints imposed on this Domain.

Attributes applicable at concept definition.and later phases

['Mission: ' <mission text>] ;' ['Vision: ' <vision text>] ;' ['Values:
text>]+ ]
Short textual description of the’domain’s mission, vision and valu

['Strategies: ' <strategy>text]*';' ['Policies: ' <policy text>]* ;' ['O
Concepts: ' [<operational‘concept]* ;' ['Business Plans: ' [<busines
Short textual description of the various strategies, policies, etc.

[ [cverb>]? <noun> [*

Name of the degision function categories that belong to the Domain.

Relationships relevantfor domain identification and later phases

[ <6rigin> "' <identifier>'/' <name> |+
Identifiers and names of origins and Object Views which are avail
Domain at the boundary to the external environment.

Events which can be generated by this Domain for the external en

Relationships applicable at requirements definition and later phases

1 descrip-

n of the

in outputs.
o those that

[<value

PS.

perational
s plan]*

hble for this

hvironment.

hdary to the

Vironment.

Uses Business Processes

Uses Services

Uses Performance Indicators

[<identifier> /" <name>]*

Business Processes used in this Domain.

[ <identifier> '/ <name>]*

Services used in this Domain.

[<identifier>'/' <name>]+

Performance Indicators which are available for this Domain.

Performance indicators identify the required value or method by which achieve-

ment of the objectives can be assessed.

Relationships applicable at design specification and later phases

Operational Relationships

© IS0 2020 - All rights reserved
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Table 1 (continued)

Operation Responsibility

<identifier> ‘/’ <name>] ' [<identifier> ‘/’ <name>]
Operational Role and Organizational Unit respectively, having responsibil
for operation of this Domain.

ity

Authority [<identifier> /" <name>] *’ [<identifier> /’ <name>]
Organizational Role and Organizational Unit respectively, having authority for
this Domain.
NOTE 1 For Objectives, derived objectives occur in Business Processes, Enterprise Activities, Services and

Decision Centres as well; consistency needs to be assured.

NOTE2Z In
Enterprise A
Domain, only
denotes the [

NOTE3 A
supporting ny
are compatib|

7.2 Busiy

7.2.1 Pur

The purpos
Processes, §
an enterpris
Processes a

internal strjicture and its dynamic behaviour.

7.2.2 Des

A Business |
satisfies ond
domain. Th

this and the following templates, <origin> in Relationships denotes the Domain, Business P

the name of the Domain is stated, and its contents are not further defined. Similarly, <destin
omain, Business Process, Enterprise Activity or Service that will receive the outputs

Domain specifies at least one Business Process or Service. It is the respongibility of thg
odel development and maintenance to ensure that the Business Processes and,Services listed
le with the Used by attribute of Business Processes and Services.

)ess Process

pose

e of the Business Process construct is to represefit-a partially ordered set of Bus
ervices and Enterprise Activities that execute totbealize one or more given objectiv
e or a part of an enterprise to achieve some desired end-result. The highest-level Bus
hd Services in a domain realize all or part of-the domain functionalities, together wi

cription

Process construct shall describe'thie functionalities needed to produce a desired result
e or more business objectives, derived from business objectives defined for the enter
s result emerges from transformations or combinations, or both, of entities into

entities ori

to new states that require appropriate control and functional capacity.

rocess,

iion>

Ctivity or Service that is the source of the input. In the situation that the <origin> is anexternal

tool
here

ness
es of
ness
h its

that
prise
new

prise
lling
ation

The constryct shall identify all;used and constituent Business Processes, Services and Enter
Activities thiat represent the decomposition of the Business Process functionality according to modg
criteria and|the needs of opérational monitoring and control into a number of ordered transform
actions, thus capturingrélevant intermediate conditions of the entities to be changed.

ness
Pring
cess
hg of
these

These transformationactions shall be characterized as combinations of used and constituent Bus
Processes, [Serviees or Enterprise Activities and their interconnections, arranged by ord
relationships@nd dependencies described by behavioural rules (see 7.2.5), which capture the pr
dynamics. e i i ; i frrch
its Business Processes, Services or Enterprise Activities to the behavioural rules connecting
intermediate conditions, i.e. the logical sequence of these transformation functions.

NOTE Clause A.1 specifies the rationale for restrictions and constraints imposed on behavioural rules.

The result of a Business Process shall be observable or quantifiable. It can result in material entities
(such as products) and information entities (such as orders, documents or data), both being represented
as Enterprise Objects or specializations thereof (e.g. Product).

A Business Process may have an ending status, but this is exceptional. Process completion is usually
signalled by a behavioural rule FINISH or GENERATE <exception> AND FINISH.
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7.2.3 Usage
The construct Business Process is used in all model phases. Its template shall enable

a) the capturing of all process-related information relevant for model-based planning and decision
support, and monitoring and control of operational processes, and

b) itspresentation in a form thatis understandable by humans and interpretable by digital technology.

7.2.4 Construct template for Business Process

Table 2 — Business Process template

Header

Congtruct label <Model-unique abbreviation>
BP

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct Igbel, fol-
lowed by an extended alphanumeric string (see-5.5), e.g. BP_2

Namje [<adjective>]? <noun>
Name of Business Process, where <ngun>-indicates the scope of tHe Business
Process, and <adjective> optionallyquialifies the Business Procesg.

Design Authority [<identifier> //’ <name>] *’ [<identifier> /' <name>]
Organizational Unit and Organizational Role respectively, having the authori-
ty to design or maintain this Bilsiness Process.

Body
Attributes relevant for domaiftidentification and later phases

Desdription <string>
Textual description of functionalities and desired result.

Objertives [<objectivex>}+
Strategic.and operational business objectives to be fulfilled by thg Business
Process.

Attributes applicable at requirements definition and later phases

Congtraints [<constraint>]*
Constraint imposed on the Business Process.

Declarative Rule [<declarative rule>]*
Declarative rules applicable to this Business Process.

Behgvioural Rule Set [<behavioural rule>]+
Collection of behavioural rules expressed using the syntax define¢l in 7.2.5
and Annex A.
(The collection of behavioural rules constitutes the behavioural ruldg set.)

Actiyation priority <integer>
Integer in a system-defined range representing the lowest and highest priori-
TIES respectively.

Ending Status [<value> [ /) <priority>]? ]*
Possible ending status values produced by this Business Process, where
<value> is a mandatory 0-argument predicate and <priority> is an integer in a
system-defined range representing the lowest and highest priorities respec-
tively. By default, highest priority.

Relationships relevant for domain identification and later phases

Domain usage [<identifier>'/' <name>]*
Domain(s) using this Business Process.

Relationships at requirements definition and later phases

Uses Performance Indicators [<identifier>'/' <name>]*
Performance Indicators by which achievement of the objectives can be assessed.
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Table 2 (continued)

Part-of [<identifier> /' <name>]*
Business Process in which this Business Process is involved in an aggregation.
The name of the Business Process being defined cannot be used in the list.

Uses Services [<identifier> /' <name>]*
Services used by this Business Process.

Consists-of [<identifier> /" <name>]*
Business Processes, Enterprise Activities and Services of which this Business
Process is the aggregate.

Inputs/Outputs
Object View Inputs [<origin>] ":' <identifier> /' <name>]+
Object Views which are available for this Business Process.
Event Inpufs [<origin>"' <identifier> /' <name>]+
Events which can be received by this Business Process.
Object Viey Outputs [<identifier> /' <name> "'<destination>]+
Object Views which are made available by this Business Process.
Event Outputs [<identifier> /" <name> "'<destination>]+

Events which can be generated by this Business Process.
Relationships applicable at design specification and later phases
Operational Relationships

Operation Responsibility [<identifier> /" <name>] *’ [<identifier> /A <name>]
Operational Role and Organizational Unit respectively, having responsibility
for operation of this Business Process:

Authority [<identifier> /’ <name>] *’ [<identifier> /’ <name>|
Organizational Role and Organizational Unit respectively, having authority for
this Business Process.

NOTE1  Agtivation priority attributes are used at run-time to select which Business Process or specialiZation
to activate fifst in the case of more than one Business\Process being initiated by a Behavioural Rule set. Thgy are
also used to guide allocation of Resources to Enterprise Activities.

NOTE 2  Ending status priority is used at xun-time to select which Business Process or specialization tHereof
to respond tq first when two processes complete within the same interval of observable time.

NOTE3  Fqr Event Inputs and Outputs, it is the responsibility of the tool supporting model develogment
and maintenfnce to ensure that the Events listed as inputs or outputs are compatible with the Generatgd-by
attributes of Event.

7.2.5 Behavioural rules

7.2.5.1 Puyrpose

The purpose 6fbehavioural rules is to identify the start of the main Business Process and to describe the
logical sequéncing relationsnips of constituent BUSINESS PTOCESSES, Services and ENterprise Activities
used in the specification of Business Process behaviour.

7.2.5.2 Description

The behaviour of a Business Process shall be described in its behavioural rule set attribute by a set
of behavioural rules that control the sequencing of constituent Business Processes and Enterprise
Activities.

The logical sequencing may be more or less well specified, corresponding to:

— well-structured processes, thatis, processes for which the expected resultis known and the sequence
of constituentand used Business Processes, Services and Enterprise Activities is completely defined;
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— semi-structured processes, that is, processes for which the expected result is known and the
sequence of constituent and used Business Processes, Services and Enterprise Activities will be
known only at run-time; and

ill-structured processes, that is, processes for which neither the result nor the sequence of

constituent and used Business Processes, Services and Enterprise Activities is completely known.

Annex A defines constraints and provides a detailed description and syntax for these rules.

7.2.5.3 Usage
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shall enable

he capturing of all the conditions that control the sequencing of Business Processes, §
nterprise Activities,

he capturing of the consequent dynamic behaviour of Business Processes;Services an
\ctivities and

Enterprise Activity

Purpose

purpose of the Enterprise Activity construct is:to represent the part of process functioj

d to realize a basic task within a BusinessProcess or Service of an enterprise domain
siness Processes (see 7.2), that are concerned with enterprise objectives, Enterpri
oncerned with production requirements‘and are defined according to required user o
htional monitoring and control.

Description

pecific task, which transforms function input(s) into function output(s) using control,
and resource inputs-and optionally producing control, operational role and reso
mation outputssThese outputs shall contain status information on the execution of
relate to the activity itself and the resource.

nternal task' behaviour of an Enterprise Activity is described in the activity behaviour

Enterprise Activity is decomposed into other Enterprise Activities, it shall identify any
prise’ Activities and characterize their interactions by ordering relationships and d

desc

phases. The

ervices and

1 Enterprise

he presentation of conditions and behaviour in a form that is tnderstandable by humans and
interpretable by digital technology.

hality that is
. In contrast
be Activities
bjectives for

nterprise Activity construct shall describe all things required for and produced by the execution

operational
irce-related
the task as

attribute.

constituent
ependencies

ribed by behavioural rules, which capture the process dynamics

Operational Role inputs shall identify required skills to be provided by assigned Person Profiles.

An Enterprise Activity shall have an ending status.

7.3.3 Usage

The construct Enterprise Activity is used in the requirements definition phase and later phases. Its
template shall enable the capturing of all relevant information inputs and outputs needed and created
in the execution of the identified functionality of this Enterprise Activity, and the representation of
relationships with model-based, and monitoring and control of operational processes.

Such information should be presented in a form that is understandable by humans and processable by
computer. In addition, where the functionality needs to be decomposed, the template shall identify all
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sub-Enterprise Activities that represent the decomposition of the Enterprise Activity functionality and
are needed for Resource and Operational Role assignments.

7.3.4 Construct template for Enterprise Activity

Table 3 — Enterprise Activity template

Header
Construct label <Model-unique abbreviation>
EA
Identifier Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label;fol
lowed by an extended alphanumeric string (see 5.5), e.g. EA_3
Name <verb> [ [<adjective>]? <noun>]?
Name of this Enterprise Activity, where <verb> characterizes the imperative
nature of the Enterprise Activity, <adjective> and <noun>@xe€ optional qyali-
fier and scope indications respectively of the Enterprise Activity.
Design Authgrity [<identifier> /" <name>] *’ [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having authority to
design or maintain this Enterprise Activity.
Body
Attributes applicable at requirements definition andlater phases
Description <string>
Textual description.
Activity Behaviour <description> | <specification of'tasks>
Description of the task to be.uhdertaken or specification of the sequencing of
constituent sub-activities (tasks).
Objectives [<objective>]+
Operational business objectives to be fulfilled by the Enterprise Activity.
Constraints [<constraint>]*
Constraints imposed on the Enterprise Activity.
Attributes applicable at design specification and later phases
Behavioural [Rule Set [<behavioural rule>]+
Behavioural rule(s), expressed using the syntax as defined in 7.2.5 and
AnnexA.
(The collection of behavioural rules constitutes the behavioural rule set.)
Activation priority <integer>
Integer in a system-defined range representing the lowest and highest pripri-
ties respectively.
Ending Statuses [<value> [ /) <priority>]? |*
Possible ending status values produced by this Enterprise Activity, where
<value> is a mandatory 0-argument predicate and <priority> is an optiorjal
integerina system-defined range representing the lowest and highpqt priori-
ties respectively. By default, highest priority.
Duration [<duration> <qual>]*

Attribute pairs defining the duration of this Enterprise Activity, where <qual>
is a code representing one of 'average’, 'minimum’, 'maximum’, 'actual.

Relationships applicable at requirements definition and later phases

Uses Performance Indicators [<identifier> /' <name>]+
Performance Indicators by which achievement of the objectives can be assessed.

Used by [<identifier>"/' <name>]+

Business Processes, Services and Enterprise Activities using this Enterprise
Activity.
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Table 3 (continued)

Inputs

Information Inputs [<origin>"' <identifier>'/' <name>]+
Object Views describing input information to be processed by this Enterprise
Activity.

Control Inputs [<origin>"' <identifier>'/' <name>]+
Object Views describing input information providing run-time data used but
not modified by occurrences of this Enterprise Activity, for example Order
requirements constraining and controlling this Enterprise Activity.

Required Capabilities [<identifier>'/' <name>]+
Capability or Capabilities defining required capabilities of occurrfnces of this
Enterprise Activity.

Redource Inputs [<origin>"' <identifier>'/' <name>]+
Resources required by occurrences of this Enterprise Activity.
Resource inputs identify the provided capabilities (see Z13 and 7.14)

Input Events [<origin>"' <identifier>'/' <name>]+
Events which can be received by occurrences pfithis Enterprise Aftivity.

Relationships applicable at design specification and latér phases

Consjists-of [<Enterprise Activity> [":' [<param>]+ |7 }*
Enterprise Activities which this Entetprise Activity is the aggregate.

Outpluts

Information Outputs [<identifier>'/" <name> "'<destination>]+
Object Views describing the ‘¢hanges to Enterprise Objects produ¢ed by occur-
rences of this Enterprise Activity.
The information outputs‘contain status information on the executiop of the task
and subtasks as they ¥elate to the activity and associated resources.

Conjtrol Outputs [<identifier>'/" <name> "'<destination>]+
Object Views d€scribing the status information of the Enterprise Activities
after the execution of this Enterprise Activity.

Redource Outputs [<identifier> '/ <name> "'<destination>]+
ObjectView describing the status information of Resources after the execu-
tion of this Enterprise Activity.

Oufput Events [sidentifier>'/' <name> "'<destination>]+
Events which can be generated by this Enterprise Activity.

Operjational Relationships

Op¢ration Responsibility [<identifier> /" <name>] ' [<identifier> /’ <name>]
Operational Role and Organizational Unit respectively, having reqponsibility
for operation of this Enterprise Activity.

Authority [<identifier> /’ <name>] " [<identifier> /” <name>]
Organizational Role and Organizational Unit respectively, havingfauthority
for operation of this Enterprise Activity.

THreoTit

which describes the input/output conditions for sequence control of sub-tasks involved in the execution of the
Enterprise Activity. The specification of the algorithm is considered to be an implementation issue beyond the
scope of this document.

NOTE1-Z_The control flow-of these taskscollectively called-activity behaviour can be-defined-in-hn algorithm
E4— The control Howof these taskscollectively calledactivity behaviour-canbe-de hn alg ,

NOTE 2  Activation priority attributes are used at run-time to select which process to activate first in the case
of more than one process being initiated by a Behavioural Rule set. They are also used to guide allocation of
Resources to Enterprise Activities.

NOTE 3  For Resource Inputs, it is the responsibility of the designer with supporting tools to ensure that these
Resources include at least those specified as able to provide the required capabilities.
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7.4 Service

7.4.1 Purpose

The purpose of the Service construct is to represent a functionality that can be bought (or sold) and
is the result of a process that includes at least one action that is carried out at the interface between
the supplier (provider) and the user (consumer). The service template includes service information
collected from stakeholders and end-users. Benefits for the user are considerable quality improvement
in the design process and cost reduction in the system operation resulting from a coordinated use of a
common set of constructs.

NOTE Mpre detailed and specific information than that contained in the template can be modelled using

relevant modelling languages or tools such as Blueprint, UML, use case diagrams, etc.

7.4.2 Description

A Service c
(see 8.4.5) Y
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at represent the déeomposition of the Service functionality according to modelling crj
s of operationalmonitoring and control into a number of ordered transformation act
furing relevantintermediate conditions of the entities to be changed.

formatiofidactions shall be characterized as combinations of constituent and used Bus
Services>or Enterprise Activities and their interconnections, arranged by ord
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ctrshall describe in its behavioural rule set attribute, the logical binding of its consti

and used Business Processes, Services or Enterprise Activities to the behavioural rules connecting
these intermediate conditions, i.e. the logical sequence of these transformation functions.

7.4.3 Usage

The Service

a)

construct is used in all model phases. Its template shall enable

involved in a service system, and

b)

34

the capturing of all service-related information relevant for the processes and entities that are

its presentation in a form that is understandable by humans and interpretable by digital technology.
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7.4.4 Construct template for Service

Table 4 — Service template

Header

Construct label

Identifier

<Model-unique abbreviation>
SRV

<Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. SRV_3

Namy

Design Authority

Bodjy

Desqription

Objertives

Congdtraints

Behdvioural Rule Set

Declprative Rules

Fundtionality

Valu

19%

Attributes relevant for domain identification and later phases

Attributes relevant for different enterprise model phases

Attributes applicable at concept definition and later phases

Attributes applicable at design specification andJater phases

Attributes.applicable at requirements definition and later phases

Attributes applicable at design specification and later phases

VCl‘U [[ CldeLtiVC ]') ITUUIl1 ]?]
Name of this Service, where <verb> characterizes the imperative hature of
the Service, <adjective> and <noun> are optional qualifier andiscgpe indica-
tions respectively of the Service.

[<identifier> /" <name>] *’ [<identifier> /" <name>]
Organizational Unit and Organizational Role respectively having authority to
design or maintain this Service.

<string>
Short textual description of the Sexrvice.

[<objective>]+
Operational business objectives:to be fulfilled by the Service.

[<constraint>]*
Constraint(s) imposed on the Service.

[<behavigural rule>]+
Behavioural rule(s), expressed using the syntax as defined in 7.2.% and
Annex A.

(-Lhe collection of behavioural rules constitutes the behavioural rulg set.)

[<rule>]*
Declarative rules applicable to this Service

[ <functionality text> ]+ | [ Functionality derived construct]
Text describing the functionality or [defined only in a Servitization specializa-
tion (8.3)] reference to Functionality derived construct (see 8.4.7].

[<text>]+ | [Performance Indicator ]+
Text describing the value of the service or reference(s) to Performance Indica-
tor(s) (see 7.15).

Service Attributes

Ending Status

Relationships relevant for domain identification and later phases

Uses Performance Indicators

[<attribute_name> [' =" [<attribute_value>]+]? ]

Elements representing service attributes and possibly their values for the
entity represented by the Service.

“[<value> [ ‘) <priority>]? |*

Ending status values produced by occurrences of this Service, where <value>
is a mandatory 0-argument predicate and <priority> is an optional integer in
a system-defined range representing the lowest and highest priorities respec-
tively. By default, highest priority.

[<identifier>'/" <name>]+
Performance Indicator by which achievement of the objectives can be assessed.
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Table 4 (continued)

Used by [<identifier> '/' <name>]*
Service(s) and/or Business Process(es) using this Service.

Relationships applicable at requirements definition and later phases

Products [<identifier> /" <name>]*
Products with which this Service is concerned, where multiplicity [...]* is one
of [0..*] (only for early modelling phases) or [1..1] or [1..*] or [m..n].

User [<identifier> /’ <name>]*
User (s) (see 8.4.5) using the service.
Stakeholder [<identifier>"/' <name>]*

Stakeholder (s) (see 8.4.4) concerned with this Service.

Part-of [<identifier>'/' <name>]*
Services in which this Service is involved in an aggregation.
The name of the Service being defined cannot be used in the list.

Consists-of [<identifier> /' <name>]*
Services, Business Processes and Enterprise Activities of which this Service is
the aggregate.
Inputs/Outpluts
Informatioh Inputs [<origin>] "' [<identifier> /' <name>]*

Object Views describing:

a) information to be processed by this\Service,

b) control information providingrun-time data used but not modified by
occurrences of this Service;
c) Resources used or consuihed by this Service.

Event Inpufs [<origin>] "' <identifier> /" <name>]*
Events which can be received by this Service.

Informatiop Outputs [<identifier> '/ <name> "'<destination>]+
Object Views describing:.

a) theinformation outputs produced by occurrences of this Service
(these contain status information on the execution of the operationa
cemponents as they relate to the process and associated resources), ¢r

b)) status information of Resources after the execution of this Service.

Event Outpguts [<identifier>'/' <name> "'<destination>]+
Events which can be generated by this Service.

Relationships applicable at design specification and later phases
Operational [Relationships

Operation Respernsibility [<identifier> /" <name>] ' [<identifier> /’ <name>]
Operational Role and Organizational Unit respectively, having responsibility
for operation of this Service.

Authority [<identifier> /" <name>] ' [<identifier> /’ <name>]
Organizational Role and Organizational Unit respectively, having authority
for operation of this Service.

NOTE1 Clause A.1 specifies the rationale for and constraints imposed on behavioural rules.

NOTE 2  User and Stakeholder are defined only in the Servitization specialization (see 8.3).
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Event

7.5.1 Purpose

The purpose of the Event construct is to represent a solicited or unsolicited fact indicating a state change
in the enterprise or its environment. Its purpose is to capture the origin and destination of an event.

7.5.2 Description

An Event construct shall describe the initiation of a state change in the enterprise or its environment,

for e

ample to initiate the execution of one or more processes, and shall activate Busine

s Processes,

Serv

ces or Enterprise Activities by initiating the processing of the behavioural rule set ass

bciated with

a Buginess Process, Service or Enterprise Activity. Object Views shall be used to convey-any|information
that |s associated with an Event.
An Eyent is also used to signal an internal or external occurrence of significance to a Domajn.
7.5.3 Usage
The ¢onstruct Eventis used in all model phases. Its template shall capture the event-relevantjinformation
and present it in a form that is understandable by humans and interpretable by digital technology.
NOTE1 Some Events can be simply signals that something &ias”occurred while others haye associated
information that will be conveyed by an Object View, e.g. representing an Order.
EXANPLE Event: arrival of customer order (Object Views Customer order information).
NOTHE 2 The Event construct does not include information regarding its duration, persistenceg, timeout, or
otheif attributes concerning its utilization, which are gll'implementation dependent features.
Every Event is a unique occurrence. Events shall be given a name, which may be qualified by an adjective,
to inglicate some specific structure and behaviour.
7.5.4 Construct template for Event
Table 5 — Event template
Header
Consftruct label <Model-unique abbreviation>
EV
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. EV_4
Namgp <adjective>]? <noun>
Name of the Event, where <noun> indicates the entity causing th¢ Event, and
<adjectives IS an optional quatifying attribute.
Design Authority [<identifier> /" <name>] *’ [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having authority to
design or maintain this Event.
Body
Attributes relevant for domain identification and later phases
Description <string>
Short textual description of the Event.
Attributes applicable at design specification and later phases
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Table 5 (continued)

Timestamp <YYYY-MM-DDThh:mm:ss.sss>

Data type defining date and time to be provided at occurrence creation time,
where YYYY represents calendar years, MM represents month, DD represents
days, “T" separates date from time, hh represents hours (using a 24 hour
clock), mm represents minutes and ss.sss represent seconds to three decimal
places, asin 2018-11-25T11:44:05.123.

Timestamp has a fixed value, which is a data type for date and time (and cannot
be changed because it is known by the system).

Priority <integer>
Integer in a system-defined range representing the lowest and highestpiiori-
ties respectively. By default, highest priority.

Relationships relevant for domain identification and later phases
Object Viewq [<origin> "' <identifier>'/' <name>]*

Object View (s) defining information that can be associatedywith occurrepces
of this Event.

Generated_bjy [<origin>"' <identifier> '/’ <name>]+
Source (s) of this Event.

Initiates <identifier> '/’ <name> "'<destination>
Destination that can receive this Event.

Relationships applicable at design specification andJater phases
Operational Relationships

Operation Responsibility [<identifier> /’ <name>] *’ [<identifier> /' <name>]
Operational Role and Organizatidnal Unit respectively, having responsibility
for operation of this Event.

Authority [<identifier> /’ <name>] “N|<identifier> /’ <name>]
Organizational Role and.Organizational Unit respectively, having authoritly for
this Event.

NOTE The Timestamp is formatted using ISO 8601.
7.6 Enterprise Object

7.6.1 Purpose

The purpose of the Enterprise*Object construct is to describe objects in the enterprise through [their
characteristics (attributes‘and relationships) and to provide for selection of relevant parts [Object iews
(see 7.7)] that need to be'identified in the modelling process and used during the operational phase.

7.6.2 Description

An Enterprise”Object construct shall describe the common characteristics of a thing, an enterprise
entity, as it exists during its lifetime. Its usage shall be restricted to those situations where only the
information aspects of the entity under consideration are relevant.

7.6.3 Usage
The construct Enterprise Object is used in all model phases. Its template shall enable

a) the capturing of all relevant information and relations that are needed for model-based planning
and decision support, monitoring and control of operational processes and their execution, and

b) its presentation in a form thatis understandable by humans and interpretable by digital technology.
The attribute ‘Nature of Object’ shall be used to express an Enterprise Object’s primary characteristic

that determines how easily the entity that it represents can be transported, replicated, etc. The term
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is used to differentiate the information flow from the physical flow among Business Processes or
Enterprise Activities.

7.6.4 Construct template for Enterprise Object

Table 6 — Enterprise Object template

Header
Construct label <Model-unique abbreviation>
EO
Idenfifter <Model-unique String
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. EO,'5
Namg <noun>
Name of the Enterprise Object.
Design Authority [<identifier> /" <name>] *’ [<identifier> /’ <nante>|
Organizational Unit and Organizational Role-respectively, havijg authority
to design or maintain this Enterprise Object:
Bodjy
Attributes relevant for domain identification dndater phases
Desdription <string>
Short textual description.
Nature of Object [PHYSICAL | INFORMATION]
Nature of the entity represented by the Enterprise Object.
Attributes [<attribute_name> [ =" [<attribute_value>]+ ]?]*
Elements representing attributes and possibly their values for fhe entity
represented by the Enterprise Object.
Congtraints [<constraint&]*
Constraint(s) imposed on selected named attributes of the Enterprise Object.
Attributes applicable at requirements definition and later phases
Integrity Rules [<integrity rule>]*
Integrity rule (s) applicable to attributes of the Enterprise Obje¢t in the
requirements definition phase.
Relationships relevant for domain identification and later phases
Clas$ Relationships - list@f Enterprise Object relationships in the form:
Spé¢cialization-of [<identifier> /' <name>]*
Enterprise Objects that are generalizations of this Enterprise Opject.
The name of the Enterprise Object being defined cannot be used if the list.
Genmeralization-of [<identifier>'/' <name>]*
Enterprise Objects that are specializations of this Enterprise Object.
The name of the Enterprise Object being defined cannot be used if the list.
Part-of identifier="/' <pame=]*
Enterprise Object (s) for which this Enterprise Object is involved in an
aggregation.

The name of the Enterprise Object being defined cannot be used in the list.

Consists-of [<identifier> /' <name>]*
Enterprise Objects of which this Enterprise Object is the aggregate.

The name of the Enterprise Object being defined cannot be used in the list.

Related-to [<identifier>'/' <name>]*
Other construct instances that are related to this Enterprise Object, where
multiplicity [...]* is one of [0..*] (only for early modelling phases) or [1..1] or
[1..*] or [m..n].

Relationships applicable at design specification and later phases

Operational Relationships

© IS0 2020 - All rights reserved 39


https://standardsiso.com/api/?name=2a66c44b8f83eed810c1c43e284e2899

ISO 19440:2020(E)

Operation

Authority

Table 6 (continued)

Responsibility <identifier> /' <name>] "' [<identifier>'/' <name>]
Operational Role and Organizational Unit respectively, having responsi

ty for operation of this Enterprise Object.

[<identifier>'/' <name>]*
[<identifier> /" <name>] ' [<identifier> ‘/’ <name>]

Organizational Role and Organizational Unit respectively, having authority

for this Enterprise Object.

bili-

7.7 Enterprise Object View (Object View)

7.7.1 Pur

The purpos

properties @

or a Service

7.7.2 Des

An Enterpr
specializati
specializati
convey any

7.7.3 Usa

The construl

;

pose

e of an Object View construct is to enable the identification of the relevantsubset g
f an Enterprise Object as required by a Domain, a Business Process, an Enterprise Act
for the definition of its inputs and outputs.

fcription

jse Object View construct shall describe a partial subset 6f an Enterprise Obje
ns thereof by specifying selected attributes and relationships of that Enterprise Objeg
n, which may include constraints and integrity rules. Qbjéct Views shall also be us
nformation that may be associated with an Event.

ge

ct Object View is used in all model phases. Its;template shall enable

f the
ivity

Ct or
ctor
bd to

a) the capturing of relevant information needeéd for strategic planning and decision support,
monitoling and control of operational processes, and
b) itsprese¢ntation in a form thatis understandable by humans and interpretable by digital techndlogy.
NOTE The term ‘Enterprise Object View:\is usually shortened to ‘Object View'.
7.7.4 Construct template for Object View
Table 7 — Object View template
Header
Construct label <Model-unique abbreviation>
ov
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol
lowed by an extended alphanumeric string (see 5.5), e.g. OV_6
Name <noun>
Name of the Object View.
Design Authority [<identifier>'/' <name>] [ "' [< identifier>"/' <name>] ]?
Organizational Unit and possibly Organizational Role, having authority to
design or maintain this Object View.
Body
Attributes relevant for domain identification and later phases
Description <string>
Short textual description.
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Table 7 (continued)

<attribute_name> [‘= ‘<attribute_value>] ?

Elements representing attributes of the Object View and optionally their

values.

(These attributes are a subset of the attributes of the Enterprise Object to which

the Object View applies).

[<constraint>]*
Constraint (s) imposed on selected attributes of the Enterprise Ob
which the Object View is derived.

Attributes applicable at requirements definition and later phases

Integ

Ente

Oper
Op

prise Object

bration Responsibility

rity Rules |integrity rule[*

Integrity rule (s) applicable to the selected attributes of the Enter
from which the Object View is derived.

Relationships relevant for domain identification and later phases

[<identifier>'/' <name>]
Enterprise Object of whose attributes the Object Viewincludes a p3

Relationships applicable at design specification and latér phases
ational Relationships
[<identifier> /’ <name>] " [<identifier> /)<name>]

ject from

brise Object

rtial sub-set.

Operational Role and Organizational-Uqit respectively, having responsibility
for operation of this Object View.
Authority [<identifier> /’ <name>] " [<identifier> /’ <name>]

Organizational Role and Organizational Unit respectively, having quthority for
this Object View.

7.8 | Organizational Unit

7.8.1 Purpose

The purpose of the Organizational Unitsconstruct is to describe an identifiable entity of the enterprise

orga
strug

7.8.2

An (
an ej
entit]
repr¢
assig
matn
orga

hization together with its position relative to other such entities in the enterprise or
ture.

Description

rganizational Unit\construct shall describe the formal, positional or administrative
iterprise, or some combination thereof. Its content shall be determined by naming ¢
ies for which/it 'has authority or responsibility, or both. Its position in the organizat
esented by, the definition of the assignments of lower level units to the current unit
nmentto higher-level units. The construct enables multidimensional organization st
ix organizations, network organizations and others) by allowing multiple relationsh
hizational units.

banizational

structure of
he assigned
ion shall be
and its own
uctures (i.e.
ips to other

Each Organizational Unit shall contain at least one relationship to an Organizational Role specifying the
required or provided organizational skills, responsibilities and authorities. Operational Roles may be

adde

d according to the administrative tasks identified.

7.8.3 Usage

The construct Organizational Unit is used in all model phases. Its template shall enable the capturing
of all Organization positional information relevant for model-based planning and decision support,
monitoring and control of operational processes as well as their execution and its presentation in a
form that is understandable by human-and interpretable by digital technology. The template shall
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identify all Organizational Units to which this Organizational Unit is assigned and all Organizational
Units and Organizational Roles which are part of this Organizational Unit.

NOTE1 The organizational areas that are depicted by an Organizational Unit can be of very different sizes
(e.g. the whole enterprise, a department, a section or a team).

NOTE 2  Organizational structures can describe reporting lines, profit centres, responsibilities of individuals
or teams and the relationships between them.

NOTE3  An Organization Unit authority/responsibility can change from one life cycle phase to another as the
enterprise model evolves.

7.8.4 Conlstruct template for Organizational Unit

Table 8 — Organizational Unit template

Header
Construct lapel <Model-unique abbreviation>
ou
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the fornrof a construct label, follgwed
by an extended alphanumeric string (see 5.5)5e.g. OU_7
Name [<adjective> <noun>]
Name of Organizational Unit, where <adjective> qualifies the Organizatioral
Unit, and <noun> relates to the scope.efithe Organizational Unit.
Design Authprity [<identifier> /" <name>] *’ [<identifier> /' <name>]
Organizational Unit and Organizational Role respectively, having the authprity
to design or maintain this Organizational Unit.
Body
Attributes relevant for domainjidentification and later phases
Description <string>
Textual description of the purpose and objectives of the Organizational Utjit.
Attributes applicable at design specification and later phases
Organization Position <string¥

Textual description of the position of this Organizational Unit in relation tp the
organizational structure of the enterprise.

Relationships applicable at design specification and later phases
Operational Authorities and/Responsibilities

Process-related authority/re- [<identifier>'/' <name>]*

sponsibility Process-related Domains, Business Processes, Enterprise Activities, Serviges
and Events for which this Organizational Unit has authority or responsibiljity
or both.
Information-telated authority/ [<identifier>'/' <name>]*
responsibility trformmatiorretatedEnterprise Objects; Object Views, ProductsamdOrders for

which this Organizational Unit has authority or responsibility or both.

Resource-related authority/ [<identifier>'/' <name>]*
responsibility Resource-related Person Profiles, Resources, and Capabilities for which this
Organizational Unit has authority or responsibility or both.

Assignments

Assigned Organization Roles [<identifier>'/' <name>]+
Organizational Roles that are assigned to this Organizational Unit

Assigned Organizational Units [<identifier>'/' <name>]+
Organizational Units that are assigned to this Organizational Unit.
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Table 8 (continued)
Managed by [<identifier>]*
Organizational Unit (s), if any, having authority or responsibility for this Or-
ganizational Unit.
NOTE 1 Initially the Design Authority attribute can have no values or a placeholder value, which is resolved to

an existing construct before the model is complete.

NOTE 2

of the named constructs is the responsibility of the implementation tool.

7.9 | Decision Centre
7.9.1 Purpose
The purpose of the Decision Centre construct is to enable the representation of the decision

of thie enterprise. In terms of organizational entities, a Decision Centre represents a set
mak
to th
a deq
decis

7.9.2

A D
cons
of de
plan
horiZ
whic

The

Cent

NOTH
of th

(Figulre B.11).
Each

7.9.3

The

shall

a)

b)

The consistency of the Operational Authorities and Responsibilities and the corresponding attributes

ng activities that are characterized by having the same time planning parameters ar
e same decision function category. Each Decision Centre has its‘contents described
ision function category and its relationships to other Decision‘Centres, which descr
ional and information flows, and to Organizational Units.

Description

cision Centre construct shall describe a decisign*frame with decision objective
Fraints, decision function categories and decisigfi*levels. The decision category defin
cisions with which the decision centre is concerned, e.g. manage products, manag
production. The decision level represents;ddecision timeframe that is characterized
on (time interval) for which a decision is taken, and a decision period (time interval)
h a decision is revised.

combination of decision level and:decision function category define the position o
Fe in the decisional structure.

B.4.3 contains more details on decision level and decision function category, and on the rg
e decisional structure (See B.4.3.4.1) in a Graphs of Interrelated Results and Activities

shall be described by means of associations in the design specification and later phas

Usage

ronstruct Decision Centre is used in the concept definition phase and later phases.

al structure
of decision-
d belonging
in terms of
ibe relevant

5, variables,
bs the kinds
b resources,
by decision
ht the end of

f a Decision

presentation
(GRAI) grid

Decision Centreshall contain at least one relationship to another Decision Centre and one to an
Orgapnizational Unit. The relationships between Decision Centres and with Organization
Units

h] Roles and
eS.

[ts template

enable

the capturing of all decision-related information relevant for model-based planning and decision
support, monitoring and control of operational processes, as well as their execution, and

its presentation in a form that is understandable by humans and interpretable by digital technology.

7.9.4 Construct template for Decision Centre
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Table 9 — Decision Centre template

Decision Frame

Decision Furjction Category

Decision Leyel

Organizational Position

Header

Construct label <Model-unique abbreviation>
DC

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. DC_8

Name verb>—f<adjeetives{i<nour{2
Name of Decision Centre, where <verb> characterizes the imperative.-fiature
of the Decision Centre, <adjective> and <noun> are optional qualifier and
scope indicators of the Decision Centre.

Design Authprity [<identifier> /" <name>] *’ [<identifier> /" <name>]
Organizational Unit and Organizational Role respectively,having the authori-
ty to design or maintain this Decision Centre.

Body

Attributes applicable at concept definition and later phases
Description <string>

Attributes applicable at requirements definition and later phases

Attributes applicable at design specification and later phases

Relationships applicable at design specification and later phases

Textual description of the remit of the Decision Centre.

<string> | [<identifier> ‘/’ <name>]
(i) text listing the objectives to be-achieved, the variables involved and tle
constraints to be satisfied, or

(ii) [defined only in a Decisiof context (see Clause B.4)] reference to a
Decision Frame construct (See B.4.3.2) which can apply to several Decisi¢gn
Centres, characterizing the information to be transmitted to and/or fronj the
Decision Centre.

<string> | [<identifier>‘/’ <name>|
Text describing the kind of decision activities or Decision Centres handling
the same kinds-of decision-making activities and concerning the same kipds
of subjects:

[<horizon> ‘" <period>]

Horizoh and period, specified in terms of days, weeks or years.
<horizon> specifies the time interval upon which a decision taken stands anfl
<period> specifies the reviewing frequency at the end of which a decision tafen
needs to be revised.

<string>
Textual description of the position of this Decision Centre in relation to Qr-
ganizational Units of the enterprise.

Operational Applicability
Process applicability

Information applicability

Resource applicability

Assignments

[<identifier> /’ <name>]*

Domains, Business Processes, Services, Enterprise Activities, Decision Ac-
tivities (only in a Decision View) and Events to which decisions made by this
Decision Centre apply.

[<identifier> /" <name>]*

Enterprise Objects, Object Views, Products and Orders to which decisions
made by this Decision Centre apply.

[<identifier> ‘/’ <name>]*

Person Profiles, Resources and Capabilities to which decisions made by this
Decision Centre apply.

44
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Table 9 (continued)

Controlled Decision Centres [<identifier> /' <name>]*

Decision Centres controlled by this Decision Centre.

Assigned to Decision Centre [<identifier> /' <name>]
Decision Centre that has responsibility and authority on this Decision Centre.

Assigned to Organization Role [< identifier>'/' <name>]

Organizational Role responsible for the Decision Centre.

Assigned to Organization Unit [<identifier>'/' <name>]+

Organizational Unit(s) to which this Decision Centre is assigned.

7.10 Role

7.10

The
orga
Ente

have|instances (see 8.4).

7.10{2 Description

A Role construct shall describe for early modelling life. cycle phases the general or

1 Purpose

purpose of the generic (abstract) construct Role is to represent raotes*played by
hizational entities in support of or in relation to other constructs 'such as Busing
Fprise Activity, Service and Resource. As an abstract construct, only specializations

human or
ss Process,
of Role can

typical or

characteristic functions performed by entities, which are given more specificity via spedialization at
later| modelling life cycle phases. The same entity may’have different roles in different cpntexts that

may

EXANIPLE Different roles and contexts include:

pverlap in time and place, and at different times<gver its life cycle.

— :Er human resources, an employee can besifiturn a subordinate in the structure of a given ofganization, a

7.10{3 Usage

The

anager of other employees in the samé-structure and an external part-time consultant in
f another organization; this person:can provide different sets of capabilities when involved
different roles;

for an organizational entity, aienterprise can be one or several of a Collaborating Partner in a
g user of a Service concerned.with the functionality of a Service, or a Co-provider in resourcing

Drganizational Role

Dperational Role

Pérson Profile

Collaborating Partner

Stakeholder (further specialized into User and Co-provider)

7.10.4 Construct template for Role

Table 10 — Role template

he structure
in his or her

ollaboration,
that service.

yarious roles described above are represented by the following specializations of Role jn 8.4:

Hea

Con

der

struct label <Model-unique abbreviation>
RO
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Table 10 (continued)

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5)
Name [<adjective> <noun> | <noun>|
Name of Role, where <adjective> optionally qualifies the Role and <noun>
relates to the scope of the Role.
Design Authority [<identifier> /" <name>] ' [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having the authori-
ty to design or maintain this Role.
Body
Attributes applicable at concept definition and later phases
Description <string>
Textual description of the remit of the Role.
Attributes applicable at requirements definition and later phases
Attributes [<attribute_name> [' = ' [<attribute_value>]+ ]?
Elements representing attributes and possibly theirvalues for the entity rep-
resented by the Role.
Attributes applicable at design specification and later,phases
Organizational Position <string>
Textual description of the position of this.Role in relation to the organizatfion-
al structure.
Relationships applicable at design specificationrand later phases
Assignmenty
Assigned tp construct [<identifier>'/' <name>]+
Construct to which this Rele1s assigned.
7.11 Product
7.11.1 Purpose
The purpose of the Product construct is to represent characteristics of the product that are rel¢vant

for its inten

management, administration, planning and control of the desired output or by-product of Bus

Processes, S

7.11.2 Des

A Product
administrat|
products (e.

ervices or Enterprise Activities.

cription

construct shall describe the properties and constraints of relevant technical
ive information of a product and specializations thereof, including relationships to

ded user, enterprise or'‘industry sector and also technical information that is relevant for

ness

and
ther
ruct.

b versions, others). A Product constructis a specialization of an Enterprise Object const

By particularization and specialization of attributes, Product subclasses shall be defined to meet the
specific requirements of a certain branch of industry or distinct enterprise. Product structures shall be
represented by Part-of relationships between well-distinguished Product subclasses.

7.11.3 Usa

ge

The construct Product is used in all model phases. Its template shall enable

a)

the capturing of all product-related information relevant to the intended User (see 8.4.5) and

as required by management and administration for strategic planning and decision support,
monitoring and control of operational processes, and

b)

46

its presentation in a form that is understandable by humans and interpretable by digital technology.
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Depending on the extent of detail, all Product stages relevant to the manufacturing process are

described as inputs/outputs of the processes involved and their logical sequence representing the processing of
the Product.

7.11.4 Construct template for Product

Table 11 — Product template

Cons

Inted

Fund

Relat
Clasj

Natufre of Object

Attributes

traints
rity Rules

tionality

ionships relevant for domain identification and later phases

Relationships - list of Product relationships in the form:

Header
Construct label <Model-unique abbreviation>
PR
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construet
lowed by an extended alphanumeric string (see 5.5), e.g. PR10
Namgp <string>
Name of the Product.
Design Authority [<identifier>'/' <name>] [ "' [<identifier> /' <name>] ]?
Names of Organizational Unit and possibly Organizational Role, h
thority to design or maintain this Product.
Body
Attributes relevant for domain identificatiofnand later phases
Descfription <string>

Short textual description.

[PHYSICAL | INFORMATION]
Nature of the entity représented by the Order.

[<attribute_name> [ ‘='{<attribute_value>]*]? |+
Elements representing attributes and possibly values of the Produ

<attributename 'location'> indicates location of the product

<attribute_name 'stage'> indicates its state relevant to the m3
processing of the Product.

Attributes.applicable at requirements definition and later phases

[Kconstraint>]*
Constraints (s) imposed on attributes of the Product.

[<integrity rule>]*
Integrity rule (s) applicable to attributes of the Product.
[<string>] | [ Functionality derived construct |*

Text describing the functionalities or [defined only in a Servitizat
zation (see 8.3)] references to Functionality derived construct (se

hbel, fol-

aving au-

ct where

inufacturing

jon speciali-
e 8.4.7).

Rel

Specialization-of

Part-of

Consists-of

ated-to

[<identifier> /" <name>|*
Product classes that are a generalization of this Product.
The name of the Product being defined cannot be used in the list.

[<identifier> /' <name>]*
Products in which this Product is involved in an aggregation.
The name of the Product being defined cannot be used in the list.

[<identifier> /' <name>]*

Products of which this Product is the aggregate.

The name of the Product being defined cannot be used in the list.
[<identifier>'/' <name> [*

Enterprise Objects that are related to this Product, where multipl

one of [0..*] (only for early modelling phases) or [1..1] or [1..n] or [m..n].

Relationships applicable at design specification and later phases

icity [...]* is
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Table 11 (continued)

Operational Relationships

Operation Responsibility [<identifier> ‘/’ <name>] “’ [<identifier> /" <name>]
Operational Role and Organizational Unit respectively, having responsibility

for operation of this Product.

Authority [<identifier> /’ <name>] *’ [<identifier> /" <name>]
Organizational Role and Organizational Unit respectively, having authority for

this Product.

7.12 Orde

7.12.1 Purpose

rder
hr to

The purpog
information|
describe an

e of an Order construct is to represent the management and administrative
for planning and control of Business Processes in an enterprise and \in particul
instruction from one authority to other authorities for performance of an-operation.

7.12.2 Description

to be
. Bill

An Order construct shall describe what needs to be done, which products and sub-products need
produced, ejg. Parts list, which resources need to be used, and what purchases need to be made, e.g

of materiald
are valid for

The interde]
based on thg

the outy
monitof

theinw
of enter]

— aHybri

The Kind of
class of ord
Order corre
order, attrib

Specific sta
Order from
completed’.

. An Order is a specialization of the Enterprise Object censtruct for which integrity
all phases, and which has a distinguishing constructlabel to reflect its purpose and u

bendencies of the various kinds of authorization ima’company are created through rela
e Kind of Order attribute. These include:

ing of business processes for the acceptance, delivery and billing of a customer order;

hrd-facing Production Order whichisthe issuing of authoritative commands for the exec
prise activities to produce the product;

 order which is part Customer Order and part Production Order.

er requiring contextrdependent attributes. A modeller is free to define specializatio
sponding to each-kind. Because of the variability of order detail between different ki

fes of the Orders trigger Business Processes or Enterprise Activities that transfor
an input order state to an output order state, e.g. from ‘customer order received’ to

7.12.3 Usa

vard-facing Customer order which is the iifformation relevant to the planning, control

Order attribute is typically a two- or three-word phase which summarizes a distinct]

utes are not defined in the templates other than as being a list of variable names and va

rules
bage.

kions

, and

1tion

sub-

s of

ds of
lues.

n an
rder

o
<

The construct Order is used in all model phases. Its template shall enable

a) the capturing of all order-related information relevant for strategic planning and decision support,
monitoring and control of operational processes, and
b) its presentation in a form thatis understandable by humans and interpretable by digital technology.

The Order shall contain all information necessary for the execution of any internal and external
enterprise order. Any order shall be executed by the responsible Organizational Unit.

NOTE1 Anassociation of an Order with an Event is represented by an Object View.
NOTE 2  Partof an Order can be represented by an Object View that is associated with a Start Event.
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Within an enterprise, many different kinds of Orders with different associated information may be
defined (e.g. customer order, production order, etc.).

EXAMPLE 1

Order Identification: [<name>

Order Amount: [<order volume>

Order Dates: [<ordered date>

Controlling attributes for a Customer order

<administrative identifier>]

Order Item: [<requested performance> ‘] [<other>]*]

<unit of quantity> ‘ <actual state>]

<delivery date> [‘earliest’ | ‘latest’ | ‘actual’] ‘" <state >

«

|

EXAN

rder State: [<scheduled date> [‘earliest’ | ‘latest’ | ‘actual’] | ‘prepared’ | ‘active’ | ‘finished~|
cancelled’]

rder Priority: <priority ranking>
Destination: <external User> ‘)

<delivery address> ‘; <internal User/Organization\identifier>]

IPLE 2  Controlling attributes for a Production order

Vork plan: [<Production order identification> ‘’ <Order Amount> ‘] <date’(earliest start) >
nd) > [<resource>]*]* - a list of production orders together with required resources.

Vork status: [<state name> [<attribute> ‘=* <value>]*] representing a specific (interim or final

production process which can be related to the orders within the work plan.

IPLE 3  Controlling attributes for a Hybrid order

A Hylbrid order will contain elements of both Customier and Production order. For exampl

many
that

and 1
comr

7.12

facturing order with high visibility into the production process will contain some specificat
rder will be produced or supplied. Attribute détails will vary according to the extent of pro
he degree of automation and artificial intelligence available from the provider but will
hercial order attributes and some productior’order attributes.

4 Construct template for Order

Table 12 — Order template

'suspended’ |

<date (latest

result in the

b, a contract
on as to how
ess visibility
nclude some

hbel, fol-

Header
Congtruct label <Model-unique abbreviation>
OR
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct |
lowed by an extended alphanumeric string (see 5.5), e.g. OR_11
Namje <string>
Name of the Order.
Desitn Anfhnrify relrlnnhflnrs 'I/' (namn>'| Y r(lﬂnnhﬁnr> '/' (namn>1

Desc

Nature of Object

Organlzatlonal Unit and Organlzatlonal Role respectlvely, having
design or maintain this Order.

Body

Attributes relevant for domain identification and later phases
ription <string>
Short textual description.
[PHYSICAL | INFORMATION]

Nature of the entity represented by the Order.

authority to

Kind of Order <string>
Short phrase describing a particular kind of order used in a speci
that has distinguishable attributes from other kinds.
Attributes applicable at requirements definition and later phases
© IS0 2020 - All rights reserved
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Table 12 (continued)

Constraints [<constraint>]*
Constraint (s) imposed on attributes of the Order.

Integrity Rules [<integrity rule>]*
Integrity rule (s) applicable to attributes of this Order.

Controlling Attributes [<attribute_name> ‘ = ‘ <attribute_value>]+
Elements representing Order attributes and their values that impose control
requirements on Business Processes and/or Enterprise Activities and/or
Services.

Relationships relevant for domain identification and later phases

Class Relatidnships - list of Order relationships in the form:
Specializatjion-of [<identifier>'/' <name>]*
Order (s) that are a generalization of this Order.
The name of the Order being defined cannot be used in the list.

Part-of [<identifier> /' <name>]*
Orders in which this Order is involved in an aggregation:
The name of the Order being defined cannot be used in thé list.

Consists-of [<identifier>'/' <name>]*
Orders of which this Order is the aggregate.
The name of the Order being defined cannot bé used in the list.

Related-to [<identifier>'/' <name>]*
Enterprise Objects that are related to this'Order (such as Product), qualiffied
by a multiplicity [...]* which is one of{0::*] (only for early modelling phasdgs)
or [1..1] or [1..n] or [m..n].

The name of the Order being defined cannot be used in the list.

Relationships applicable at requirementsidefinition and later phases

Associated Hvent [<identifier> ‘/’ <name>]?
Event signalling the artival of this Order.

Relationships applicable at design specification and later phases
Operational Relationships

Operation Responsibility [<identifier> /’ <name>] *’ [<identifier> /' <name>]
Operational Role and Organizational Unit respectively, having responsibility
for operation of this Order.

Authority [¢identifier> //’ <name>] *’ [<identifier> /' <name>]
Organizational Role and Organizational Unit respectively, having authority
for this Order.

7.13 Resource

7.13.1 Purpose

The purpose_of the Resource construct is to identify a set of Capabilities provided for a Business
Process or Enterprise Activity requiring those Capabilities. This includes all consumables, equipment
and Operational Roles needed to operate the equipment.

7.13.2 Description

The construct describes in the form of capabilities and other properties all material and processing
aids in an enterprise, such as machining equipment, tools and facilities, equipment for data processing,
documents and files containing geometrical, material and informational characteristics, which are
required to execute, enable or support the execution of Business Processes or Enterprise Activities in an
enterprise. A Resource does not include human resources, which are instead assigned to the resource in
the form of an Operational Role.
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A Resource is a specialization of Enterprise Object that specializes its properties and adds new

prop

erties to describe

— assigned operational roles, and

— provided capabilities.

The resulting construct template has a distinguishing construct label to reflect its purpose and usage.

For each kind of Resource, all relevant qualities and services of that Resource are described in terms
of a Capability, related to its ability to complete tasks in the enterprise and its availability for, and
constraints on, carrying out those tasks.

Resojurces may be passive like consumables, fixtures and pallets. Alternatively, they may-b
capaple of carrying out operations, often under human direction (e.g. workstations, rot
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thm, which describes the input/output conditions for sequénce control of the operation
nce of Behavioural Rules in other constructs, the specification of the algorithm is an implemsg

ntrol flow algorithm.

bkills Set lists the skills that will be provided bycan Operational Role. Each skill is id¢

ring them; the skill name needs to be unique'within the scope in which it is defined ar

3 Usage

urce is used In an Enterprise Activity as an input to identify the required and provided
urce outputs contain status information after the execution of a task.

construct Resource is used in the requirements definition phase and later phases.
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he capturing of-all"resource-related information relevant for planning and decisi

b)
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particular enterprise.

its presentation in a form that is understandable by humans and interpretable by digita

onitoring and control of operational processes, and

e active and
ots). Active
urce that is

e, following

a decomposition of the provided Capabilities of an active Resource, that are matiched to the

lefined in an
5. Unlike the
ntation issue
sentation for

entified by a

name and described in terms appropriate and' understandable to the person providing or entity

d used.

capabilities.

[ts template

on support,

technology.

ecified for a

7.13.

4 Construct template for Resource

Table 13 — Resource template

Header
Construct label <Model-unique abbreviation>
RE
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. RE_12
Name <string>
Name of the Resource.
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Design Authority

Body

Description

Attributes relevant for domain identification and later phases

Attributes applicable at requirements definition and later phases

Table 13 (continued)

[<identifier> /’ <name>] " [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having authority
and responsibility to design or maintain this Resource.

<string>
Short textual description.

Nature of Object

Attributes

Constraints
Integrity Rules

Operations Set

Skills Set

Provided Cppabilities
Operational Role

Specializatjon-of

Part-of

Relationships applicable at design specification and later phases

Class Relatignships - list of Resource relationships in the form:

PHYSTCAT TINFORMATIONT
Nature of the entity represented by the Resource.

[<attribute_name> [ ‘= ‘<attribute_value>] ? |+
Elements representing attributes and possibly their values of thé Resourfe.

These attributes define necessary attribute characteristics other than thosa that
are task-related; as an example, attribute names can be logation, when instqlled,
book value. Attributes that are task-related are contained within the associqited
Capability.

[<constraint>]*

Constraint imposed on the attributes of the Resource.

[<integrity rule>]*
Integrity rule (s) applicable to the attributes of the Resource.

[<operations>]*

Operations that will be provided by this Resource.

Each operation is identified by an(operation name and its input and output
arguments; the operation name needs to be unique within the scope in which it is
defined and used. The operations set is empty for passive resources.

[<skill>]*

Skills that will be provided by an Operational Role.
Each skill is identified by a skill name and described in terms appropriate and
understandableto-the person providing or entity requiring them; the skill ngme
needs to be uniqtie within the scope in which it is defined and used. The skill§ set
is empty for.passive resources.

[sidentifier> /' <name>]*

Capabilities provided by this Resource.
[<identifier> /' <name>]*

Required Operational Roles.
[<identifier>'/' <name>]*

Resources which are a generalization of this Resource. The name of the Re-
source being defined cannot be used in the list.

[<ir‘|pn1’ifipr> 'l/' name ]*

Consists-of

Related-to

Operational Relationships

Operation Responsibility

52

Resources of which this Resource is involved in an aggregation. The name of
the Resource being defined cannot be used in the list.

[<identifier>'/' <name>]*

Resources of which this Resource is the aggregate. The name of the Resource
being defined cannot be used in the list.

[<identifier> /' <name>]*

List of Enterprise Objects that are related to this Resource, qualified by a
multiplicity [...]* which is one of [0..*¥] (only for early modelling phases) or
[1..1] or [1..n] or [m..n].

[<identifier> /’ <name>] ’ [<identifier> /" <name>]
Operational Role and Organizational Unit respectively, having responsibility
for operation of this Resource.
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Table 13 (continued)

[<identifier> ‘/’ <name>] .’ [<identifier> /’ <name>]
Organizational Role and Organizational Unit respectively, having
this Resource.

authority for

7.14 Capability

7.14

.1 Purpose

The purpose of the Capability is to represent the capabilities required by an Enterprise Activity (see

7.3) ¢r those provided by a Resource (see 7.13).
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2 Description

bability construct shall describe, by means of capability attributes and other’included
bilities required to support execution of the task performed by an Enterprise Activ
ified objects, shall describe any processing time restrictions or censtraints such a
ity aspects, certain tooling and working space dimensions, data processing/st

Capability attributes being provided by a Resource shall{describe each Resourc
bute and a value, set of values, or permissible range of values for that attribute.

PLE Permissible ranges can be maximum/minimum-part sizes or weights that can be ha
cision or repeatability, etc.

3 Usage

construct Capability is used in the requiréments definition phase and later phases.
enable

a)

a
b) Is presentation in a form thatis understandable by humans and interpretable by digita

The

7.14

he capturing of all Enterprise Agtivity- and Resource-related information relevant

sed planning and decision support, monitoring and control of operational processes,
Capability required by-an Enterprise Activity shall be matched by a Resource provided
4 Construct template for Capability

Table 14 — Capability template

Capabilities,
ity, and, for
5 safety and
bring, main

e-dependent

hdled, degree

[ts template

for model-
and

technology.

Capability.

Header
Constructlabel <Model-unique abbreviation>
CA
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. CA_13
Name <string>
Name of this Capability.
Design Authority [<identifier> /" <name>] *’ [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having authority to
design or maintain this Capability.
Body
Attributes applicable at requirements definition and later phases
Description <string>
Short textual description.
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Table 14 (continued)

Function-related Attributes [<capability attribute>]*
Function-related attributes of this Capability that are available to provide the
Required Capabilities of Enterprise Activities.

Constraints [<constraint>]*
Constraint (s) imposed on task-related attributes.
Integrity Rules [<integrity rule>]*
Integrity rule (s) applicable to task-related attributes.
Attributes applicable at design specification and later phases

Performance-related Attributes [<capahility attribute>]*
Capability attribute (s) identifying and constraining performance-related
attributes.

Operation-rdlated Attributes [<capability attribute>]*
Capability attribute identifying and constraining Enterprise Activity-related
attributes.

Relationships applicable at requirements definition and later phases

Capabilities |ncluded [<identifier> /' <name>]*
Included Capabilities.
Where_requjred [<identifier> '/' <name>]+

Enterprise Activities to which this Capability{s provided.

Where_provjded [<identifier> '/' <name>]+
Resources that are required for this Capability.

Relationships applicable at design specificationrand later phases
Operational Relationships

Operation Responsibility [<identifier> /" <name>] *’ [sidentifier> /" <name>]
Operational Role and Orgahizational Unit respectively, having responsibil
for operation of this Capability.

ot

y

Authority [<identifier> ‘/” <name>] " [<identifier> /" <name>]
Organizational Role’and Organizational Unit respectively, having authorit}y for
this Capability!

7.15 Perfdrmance Indicator

7.15.1 Purpose

The purpose of the Performdnce Indicator is to represent measurements of performance thaf are
relevant to |[the management of the many enterprise value creation processes and the continuous
improvement of those processes. An appropriate set of performance indicators, derived [from
measuremeht of operation performance, aids in determining if the processes complete as planned and
the goals are realized as expected.

Performancp_measures are particularly meaningful for the realization of operational performjance
improvement.

7.15.2 Description

A Performance Indicator construct shall describe a measurement specification pertaining to operational
performance of an enterprise entity. A performance indicator quantifies data to measure the extent of
achievement of an enterprise objective.

Within an enterprise, the various operational areas, such as sales, manufacturing, engineering,
marketing, and other business support functions, have different sets of performance indicators.

EXAMPLE Examples of specific constructs for performance measurement are Business Processes, Enterprise
Activities, Organizational Units, Orders, Products, Services or Person Profiles.
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The monitoring of performance is specific to identified objectives of the enterprise, and performance
indicators are most useful when their values aid the identification of trends relative to certain
operational objectives. Taken together, often combining more specific performance indicators, various
performance indicators provide information for monitoring the realization of enterprise business
objectives. A good performance indicator has certain criteria that ensure its usefulness in achieving
various goals in enterprise operation.

NOTE

ISO 22400-1 provides criteria for key performance indicators in the domain of manufacturing
operations management.

Monitoring the trend for a Performance Indicator construct over time is essential to effective analysis
of pdrformance and process improvement. The trend of an indicator of performance.can|result from
the formula calculation, e.g. using exponential smoothing, or result from a means, provided by the
implg¢mentation, in which case trend determination is beyond the scope of this decument.
The Performance Indicator construct is used in the requirements definition jphase and later phases.
7.15}4 Construct template for Performance Indicator
NOTH This template includes properties derived from the ISO 22400 KPI template.
Table 15 — Performance Indicator template
Header
Congtruct label <Model-unique abbreyiation>
PI
Identifier <Model-unique stfing>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an‘extended alphanumeric string (see 5.5), e.g. P1_14
Namje <string>
Narmde of the Performance Indicator.
Design Authority <identifier> /' <name>] "' [<identifier> '/’ <name>
Organizational Unit and Organizational Role respectively, having authority
to design or maintain this Performance Indicator.
Bodjy
Attributes relevant for domain identification and later phases
Desdription <string>
Short textual description.
Condern <string>
Text defining the kind of concern addressed by this Performande Indicator.
These can include value to the enterprise, user satisfaction, quality, time,
risk, speed, accuracy and traceability.
ATtributes applicable at requirements definition and later phases
Objective [<string>]+
Targeted objectives for this Performance Indicator.
Attributes applicable at design specification and later phases
Confidentiality <restriction>
Text defining a restriction of visibility for Performance Indicator results
(e.g. company confidential, only board members, public).
Formula <formula>
Mathematical formula for calculating Performance Indicator value using
measurements and possibly other Performance Indicators.
Indicator Value [ <number> | <string> ]?
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Table 15 (continued)

Unit of measure <string>
Text defining basic unit or dimension in which the Performance Indicator is
expressed.

Range ['lower’|'upper’]

Text defining the lower and upper logical limits of the Performance Indicator.

Preferred trend ['Higher’|'Lower']
Preferred improvement direction, whichever is better.
Timing ['real-time']? ['on-demand']? ['periodically']?
A Performance Indicator should be calculated in one or more of:

— real-time - after each new data acquisition event
— ondemand - after a specific data selection request

— periodically - done at a certain interval, e.g. once perday
Relationships applicable at design specification and later phases

Assesses [<identifier> /' <name>]+
Kind of construct that the Performance Indicatorassesses.

Stakeholder [ <string> | <Stakeholder derived construct>]+

List of individuals with an interest in this-Rérformance Indicator, or [dg
fined only in a Servitization context, (s€e 8.3)] references to Stakeholdegr
derived construct instances (see 7.4:4).

These can include Operators, Super\isors and Management.

Informationfrequired to build the [<identifier>'/' <name>]*

indicator List of required Object Views for this Performance Indicator, where multi-
plicity [...]* is one of [0..*] or[1..*].
Affected conlstructs [<identifier> '/' <namex=]+

List of constructs thatican be affected by the Performance Indicator reqults.
Operational Relationships

Operation Responsibility [<identifierx ‘/"<name>] ’ [<identifier> ‘/’ <name>]
Operational Role and Organizational Unit respectively, having responsipili-
ty for operation of this Performance Indicator.

Authorit <identifier> /" <name>] “’ [<identifier> /' <name>
y

Orgahizational Role and Organizational Unit respectively, having authority
for this Performance Indicator.

7.16 Template attribufes for core constructs

Figure 7 expands Figure 4 to show construct attributes. Here and elsewhere, construct relatiopship
properties that arelisted in construct templates are shown as UML associations, not attributes.
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Figure 7 — Core constructs showing attributes

8 Derived constructs

8.1 Overview
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8.2 are for

in
manufacturing-oriented enterprises and the set specified in 8.3 are for service-oriented enterprises.

. The set of derived constructs specified

ties

ing proper

1st

mning ex

modifying or constra

57

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=2a66c44b8f83eed810c1c43e284e2899

ISO 19440:2020(E)

A user of this document may extend these constructs and any other constructs to derive new or
specialized constructs for other kinds of enterprise models. Annex B illustrates several more derived
constructs.

8.2 Derivations for a manufacturing-oriented enterprise

8.2.1 Purpose

The purpose of a manufacturing-oriented derivation is to enable explicit specification of responsibilities
for and authorizations to modify other modelling constructs. The assignment of Organizational Roles,
Operational Raolac and Darcnn Denfilne aach of vwhich 1o o opnninh‘nnh‘nn aof tha caora DAla conrstruct

Roles—and-PersonProfiles—each-of-which-isa-specialization—of-thecoreRole—const ,

achieves thif specification in 8.4.1, 8.4.2 and 8.4.3 respectively.

8.2.2 Use|of core constructs

The following core constructs are inherited without modification or re-interpretation;
— Domain
— Business Process,
— Enterpriise Activity,
— Event,
— Enterpifise Object,
— Object View,

— Organigational Unit,
— Decision Centre,

— Role,
— Product,
— Order,
— Resourge,

— Capability, and

— Performance Indicator.

For the purposetef modelling a manufacturing-oriented enterprise, for each kind of Resourcg, all
relevant quglities and services of that Resource shall be described in terms of

a) Capability (see 7.14), related to its ability to complete functional activities in the enterprise and its
availability for, and constraints on, carrying out those tasks,

b) Operational Role (see 8.4.2), defined as a specialization of Role (see 7.10) to identify human
capabilities required to operate this Resource, and

c) corresponding operations for acquiring or preserving the ability and the availability of a) and
b) respectively, e.g. preparation, provision, servicing, as well as the logical sequence of these
operations.
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The Resource construct is extended by adding at the design specification and later phases a new
relationship property as the first item of Class Relationships as:

Attributes applicable at design specification and later phases

Provided Operational Roles [<identifier> /* <name>]* of the Operational Roles providing human capabili-
ties to operate this Resource

The Organizational Unit construct is also extended by inserting at the design specification and later
phases new assignment relationship properties as the first item of Assignments. This becomes:

Assignments

Asgigned Operational Roles [<identifier> ‘/’ <name>]+ identifying the Operational Roles that'qre assigned
to this Organizational Unit

Asgigned Organization Roles  [<identifier>/’ <name>]+ identifying the Organizational Roles that are as-
signed to this Organizational Unit

8.2.3 Manufacturing derivations and core constructs

The main relationships between these core constructs and the manufacturing-derived copstructs are
illusfrated in Figure 8, while the detailed relationships between manufacturing- derived copstructs are
illusfrated in Clause B.3, which also includes function, information, resource and organizatjon views.
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Derivations for a service-oriented enterprise

8.3.1 Purpose

A service system provides functions that are utilities to employ in fulfilling user's needs. This benefits
the user by increasing equipment availability and reducing time to repair because of pre-existing
contractual arrangements, increasing equipment functionality and capability through on-line or on-site
upgrading, and allowing increased service integration with customers' internal systems and processes
by formalizing some service system interfaces as accessible Application Programme Interfaces (APIs).

For an equipment supplier, a service system can allow access to new markets that can be serviced
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8.3.2
A seq
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tely, reduce costs through formal service contracts with standard conditions
bility (e.g. response times), and reduce system development costs through commonali
m processes across multiple products and kinds of customer.

and limited
Ly of service

vice system model benefits the provider by providing a common modelling language fqr the design
bperation of the system, improving quality in the design process and @educing costs in system
htion, fostering the development of more compatible ICT products inenterprise servi¢e modelling
educing problems in the interoperation of such ICT products through-interoperable software from

perating organizations without the need for significant (re) engineering.

rmance indicators, which are related to a set of decisiéns that control the seryice system,

bvaluate service effectiveness. The decisions are made with respect to a decision st
stency and coherence of which should be analysed.

Service system suppliers

vice-oriented enterprise considers three categories of suppliers:

ructure, the

mall or medium-sized enterprises (SMEs) or large companies active in model-based gervitization

Ir in the process of designing business models that include servitization aspects;

ational/regional projects or IT censultancies willing to apply this document in their project/domain;

— 1

8.3.

arge industrial enterprises, which need business models aimed at offering IT assets tg other large

industrial partners who areyooking for standards-based service innovation.

Use of core constructs

For the purpose of modelling a service-oriented enterprise, the following core constructs are inherited
withput modification or re-interpretation:

usiness®Process,

nterprise Activity,

Ician-Laontra

a Aa
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— Service,

— Event,

— Enterprise Object,

— Object View,

— Organizational Unit,

— Decision Centre,

— Role,
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— Product,

— Order,

— Resource,

— Capability, and

— Performance Indicator.

In a service-oriented enterprise, a Role construct specializes into a Stakeholder construct (see 8.4.4),
with further specializations for a User construct (see 8.4.5) and a Co-provider construct (see 8.4.6),
and Enterpifise Objectis specialized Into a Functionality construct (see 8.4.7]. Properties for thesd new
constructs dre inherited or defined in the concept definition modelling life cycle phase and specified in
the requirements definition modelling life cycle phase.

8.3.4 Service derivations and core constructs

The relationships between the core constructs and the service-oriented constructs are illustrated in
Figure 9.

«operand» Service
Event
1.x 1.
«operation» receives A generates A
Business ) e e
Process «operation» has input P>
0.* uses B> 0.% P
1.% «operand»
0.* 0.* 4 4
consists of p has output B> | Object View
" : £ SRV "
0.*<q consists of 0. %scription [1] 1.
_objective [1.*]

0.* 0.# i | has B>
constraint [0..*] Functionality
A 0% "|behavioural rule [1.*] |0.* 3
es

ug declarative rule [0..*]

functionality [1..*]

o value [1.*] < assesses | Performance
«operation» o “Qubists of service attributes [1..*] Indicator
i 1.* 1.% ending status [0..*]
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Figure 9 — Service relationships
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Derived constructs

8.4.1 Organizational Role

8.4.1.1 Purpose

The purpose of an Organizational Role construct, which is a specialization of Role (see 7.10), is to
represent the skills profile required to serve the defined organizational responsibilities, and to fulfil those
responsibilities. A skill profile shall be a list of preferred or user-defined human organizational skills.

8.4.
AnO

4 pvescriptuon

Fganizational Role constructshall describe, within a given administrative structuriepfa

l enterprise,

the grganizationally relevant human skills and responsibilities required and provided'to pgrform those

orga

Each

8.4.1

The
shall

a)

Inth
betw

8.4.1

its presentation in a form that is understandable by humans and interpretable by digita

Organizational Role shall contain at least one relationship to an Qfganizational Unit.

.3 Usage

PDrganizational Role construct is used in requirements ‘definition and later phases.
enable

e design specification and later modelling life phases, an assignment shall describe the 1
een Organizational Roles and Orgafizational Units.

.4 Construct template for:Organizational Role

Table 16 — Organizational Role template

hizational responsibilities that are assigned to the Organizational Role. Organizationgl skills shall
be d¢scribed in terms appropriate to the user of those skills and understandableto the pers
or erftity requiring them.

n providing

[ts template

he capturing of all organizational responsibility-related information relevant for model-based
f|7tlanning and decision support, monitoring and:control of operational processes, and
b)

technology.

elationships

Headgr
Construct label <Model-unique abbreviation>
ORR
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct |abel, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. ORR_1
Namg¢ [<adjective> <noun>]
Name of Orgamnizationat Rote, where the adjective quatifies the Otganizational
Role and the noun relates to the scope of the Organizational Role.
Design Authority [<identifier> ‘/’ <name>] “’ [<identifier> /" <name>]
Organizational Unit and Organizational Role respectively, having the authori-
ty to design or maintain this Organizational Role.
Body
Attributes applicable at requirements definition and later phases
Role job description <string>
Brief textual description of organizational tasks.
Organizational Skills [<skill>]+
Skills which are required for organizational, decision-making and prob-
lem-solving responsibilities.
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Table 16 (continued)

Responsibilities [<responsibility>]+
Responsibilities given to Organizational Role as a textual description of organ-
izational, decision-making or problem-solving responsibilities.
Authorities [<authority>]*
Text describing authorities given to this Organizational Role.
Relationships applicable at requirements definition and later phases
Specialization-of [<identifier>'/' <name>]*
Organizational Roles that are a generalization of this Organizational Role.
The name of the Organizational Role being defined cannot be used in the list.
Generalizatiqn-of [<identifier>'/'<name>]*
Organizational Roles that are a specialization of this OrganizationalRole.
Relationships applicable at design specification and later phases
Assignments|
Assigned to|Organizational Unit [<identifier>'/' <name>]

Assigned td

Organizational Unit to which this Organizational Role has been assigned.

Decision Centre [<identifier>'/' <name>]?

Decision Centre to which this Organizational Role has been assigned.

8.4.2 Opd

rational Role

8.4.2.1 Purpose

The purposq

profile requ

of predefing
the person j

8.4.2.2 Dq

e of an Operational Role construct, which is a specialization of Role, is to represent the
ired and provided to undertake the defined operational tasks. A skill profile shall be

roviding or entity requiring them.

pscription

An Operatidnal Role construct describes,the relevant skills and responsibilities required and proy

to perform {

he operational tasks that afeassigned to the Operational Role.

Each Operational Role shall contain at least one relationship to a using entity, i.e. Capabili

Organizatio
by means of]

8.4.2.3 Uj

The constry

hal Unit. The relatipnships between Operational Roles and other entities shall be desc
an assignment relationship in the requirements definition and later phases.

age

ct Operational Role is used in requirements definition and later modelling life cycle ph
shall\enable

skill
A list

d or user-defined operational skills, described in terms appropriate and understandalple to

rided

y or
ribed

ases.

uring of all npprnfinnnl task-related information relevant for the execution of operat]

ional

Its template
a) thecap
process

b)

es, and

its presentation in a form that is understandable by humans and interpretable by digital technology.

The template shall identify all Capabilities and Organizational Units to which this Operational Role is

assigned.

8.4.2.4 Construct template for Operational Role
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Table 17 — Operational Role template

Header
Construct label <Model-unique abbreviation>
OPR
Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. OPR_2
Nam, feadieetives<noun
Name of Operational Role, where <adjective> optionally qualifies the Opera-
tional Role and <noun> relates to the scope of the Operational Role.
Design Authority [<identifier> /" <name>] *’ [<identifier> /’ <name>]
Organizational Unit and Organizational Role respectively, having fhe authori-
ty to design or maintain this Operational Role.
Bodjy
Attributes applicable at requirements definition and laterphases
Role|Job Description <string>
Brief textual description of operational tasks.
Operational Skills [<skill>]+
Skills which are needed for the opérational tasks.
Relationships applicable at requirements.definition and later phases
Spedjialization-of [<identifier>'/' <name>]*
Operational Roles that ate a generalization of this Operational Role.
The name of the Operdtional Role being defined cannot be used in thg list.
Gengralization-of [<identified.'/'<name>]*
Operational Roles that are a specialization of this Operational Rolg.
Relationships applicable at design specification and later phases
Assignments
Assigned to Organizational Unit [<identifier>'/' <name>]
Organizational Unit to which this Operational Role has been assigned.
Assigned to Capability [€identifier>'/' <name>]+
Capabilities to which this Operational Role has been assigned.

8.4.3 Person Profile

8.4.3.1 Purpose

The purpase of the Person Profile construct, which is a specialization of Role (see 5.5), is fo represent
the dkill profiles available to serve the assigned organizational and operational roles and]to fulfil the
respansihilities associated with those roles

8.4.3.2 Description

A Person Profile construct describes the skills that are actually or potentially relevant for the work
of Organizational Units (see 7.8) and Enterprise Activities (see 7.3). A skill profile shall be a list of
predefined or user-defined organizational and operational skills, described in terms appropriate to the
user of those skills and understandable to the person providing them.

Each Person Profile construct shall contain at least one relationship to an Organizational Unit construct
and to an Organizational Role construct or Operational Role (see 8.4.2) construct. The relationships
between a Person Profile construct and Organizational Unit constructs and Operational Role constructs
shall be described by means of an assignment relationship.
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8.4.3.3 Usage

The Person Profile construct is used in design specification and later modelling life cycle phases. Its
template shall enable

a) the capturing of all skill-related information relevant for model-based planning and decision
support, monitoring, control and execution of organizational and operational processes, and

b) its presentation in a form thatis understandable by humans and interpretable by digital technology.

8.4.3.4 Construct template for Person Profile

Table 18 — Person Profile template

Header

Construct lapel <Model-unique abbreviation>
PPR

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of aconstruct label, fol-
lowed by an extended alphanumeric string (see 5¢5)ye.g. PPR-3.1

Name [<adjective>]? <noun>
Name of Person Profile, where <adjective>©ptionally qualifies the Person
Profile and <noun> relates to the scope of thé Person Profile.

Design Authprity [<identifier> /" <name>] *’ [<identifiers\/’ <name>]
Organizational Unit and Organizatjonal Role respectively, having the autHori-
ty to design or maintain this Persoft Profile.

Body

Attributes applicable at requirements‘definition and later phases
Employee Profile relevant for the employment in the enterprise

Role Job Desfription <string>
Textual description’of organizational, decision-making, problem-solving ¢r
operational tasks.

Organizatiof-related Skills [<skill>]*
Skill (s) thatis (are) provided for organizational, decision-making and prdb-
lem-solving tasks.

Operation-r¢lated Skills [<skill>]*
Skill (s) that is (are) that are provided for operational tasks.

Provider of $kills [<identifier>'/' <name>]*
Provider, where the <identifier> and <name> specifies the person (s) proyid-
ing the skill.

Relationships applicable at design specification and later phases

Assignment;

Assigned to Qrganizational Unit [<identifier>‘/" <name>]
Organizational Unit that has responsibility and authority on this Person Profile.

Assigned to Organizational Role [<identifier>‘/’ <name>]*
Organizational Roles to which this Person Profile is assigned.

Assigned to Operational Role  [<identifier> /’ <name>]*
Operational Roles for which this Person Profile provides skills.
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The purpose of the Stakeholder construct, which is a specialization of Role (see 7.10), is to represent an
entity that has concerns about some other entity, but not necessarily a responsibility for that entity’s

design or provision.

8.4.4.2 Description

8.4.4.3 Usage

The fStakeholder construct is used in design specification and later modelling life cycle

template shall enable

a) the capturing of all concern-, constraint- or performance-related information relg

$takeholder’s needs and interests, and

ctlegitimate
st in a service system, a product or performance indicator results. A stakeholder ¢an
ier, an employee of the enterprise, a local or national community, a retailer, an investo

represent a
I, etc.

phases. Its

vant to the

b) its presentation in a form that is understandable by humasis'and interpretable by digital] technology.
8.4.4.4 Construct template for Stakeholder
Table 19 — Stakeholder template
Header
Congtruct label <Model-unique-abbreviation>
STK
Identifier <Modél-unique string>
Modeller-assigned alphanumeric code in the form of a construct label, fol-
lewied by an extended alphanumeric string (see 5.5), e.g. STK_4
Namje <string>
Name of the Stakeholder.
Design Authority [<identifier> /" <name>] *’ [<identifier> /' <name>]
Organizational Unit and Organizational Role respectively, having|the authori-
ty to design or maintain this Stakeholder.
Body

Role[Description

Attributes applicable at requirements definition and later phases

<string>
Short textual description of the Stakeholder's role or position.

Person Profile

Entities of interest

Concern [<string>]+
Short textual descriptions of issues, interests, requirements etc.
Constraint [<constraint>]*

Constraints imposed on this Stakeholder.

Relationships applicable at requirements definition and later phases

[<identifier>'/' <name>]*
Person Profiles specifying the stakeholder role.

[<identifier> /' <name>]*

Products, Services and Performance Indicators with which the Stakeholder is

concerned.

EXAMPLE

provider, person in charge of maintenance.

© IS0 2020 - All rights reserved
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8.4.5 User

8.4.5.1 Purpose

The purpose of the User construct is to represent the interests, and characteristics of an entity intended
to use a product or service.

8.4.5.2 Description

A User construct descrlbes entities that will utilize the product or consume the serv1ce The User

ct (see 7.10). The Characterization attribute shall not include personal information-that is
protected by privacy laws and attributable to a named individual.

8.4.5.3 Ugage

The User copstruct information may be used to specify the service or product and the' system that will
provide the [service.

8.4.5.4 (Cgnstruct template for User

Table 20 — User template

Header
Construct lapel <Model-unique abbreviation>
USER
Identifier <Model-unique string>
Modeller-assigned alphadumeric code in the form of a construct label, folt
lowed by an extended @alphanumeric string (see 5.5), e.g. USER_5
Name <string>
Name of User ointype of User.
Design Authprity [<identifier> ‘/*<name>] *’ [<identifier> /' <name>]
Organizational Unit and Organizational Role respectively, having the authori-
ty to désign or maintain this User construct.
Body
Attributes’applicable at requirements definition and later phases
Category <string> | [<identifier> /' <name>]*
Occupational category or Person Profile construct specifying the User role.
Characterizgtion [ <string> |*

Typical user characteristics affecting the suitability or otherwise of a Prqd-
uct or Service.

Intended freguéney of service  <string>
use Short textual description

Requirement <string>
Short textual description.

Constraint <string>
Short textual description.

Relationships applicable at requirements definition and later phases

Entities of interest [<identifier>'/" <name>]*
Products, Services and Performance Indicators with which the User is
concerned.

NOTE For the Category attribute, the modeller can consider using the International Standard Classification

of Occupations (ISCO), available at https://www.ilo.org/public/english/bureau/stat/isco/isco08/index.htm.
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8.4.6 Co-provider

8.4.6.1 Purpose
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The purpose of the Co-provider construct is to represent its role in cooperating with other Stakeholders.

8.4.6.2 Description

A Co-provider construct describes a person group or organization associated with another entity in
providing the service. A Co-provider is part of the service system. In a virtual manufacturing enterprise,
a Co-provider has a very strong relationships with the service system. The Co-provider ¢

spec

8.4.4
The

8.4.6

nstruct is a

.3 Usage

alization of a Stakeholder (see 8.4.4) construct which is itself a specialization of Role(

Co-provider construct is used in design specification and later modelling life’cycle pha

4 Construct template for Co-provider

Table 21 — Co-provider template

bee 5.5).

bES.

hbel, fol-

the authori-

Services of interest

Header

Congtruct label <Model-unique abbreviation>
COPR

Identifier <Model-unique string>
Modeller-assigned alphanumeric code in the form of a construct
lowed by an extendedialphanumeric string (see 5.5), e.g. COPR_6

Namje <string>
Name of the Go-provider.

Design Authority [<identifier>/’ <name>] .’ [<identifier> /’ <name>]
Organjzational Unit and Organizational Role respectively, having
ty to design or maintain this Co-provider.

Body

Attributes-applicable at requirements definition and later phases

Catepory <string>
Short textual description of the kind of Co-provider.

Competence [<string>]+
Short textual description of the competence(s) of Co-provider.

Condern [<string>]*

Short textual description of issues and requirements, etc.

Congtraint [<constraint>]*

Constraints imposed on this Co-provider.

Contribution [Scontribution>|*

Short textual description of the contribution(s) of Co-provider.

Relationships applicable at requirements definition and later phases

[<identifier>'/' <name>]*

Services in which the Co-provider is interested or involved (described by

Service construct).

8.4.7 Functionality

8.4.7.1 Purpose

The purpose of the Functionality construct is to represent the characterization of some aspect of what
a product or service can or cannot do for a user. These aspects should reflect the reasons why a user

© IS0 2020 - All rights reserved
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is interested in a product or a service. Aspects may include technical specification or constraints, but
not technical functionalities, i.e. the technical means or details regarding the way a functionality is

provided.

8.4.7.2 Description

A Functionality construct describes the behaviour of a product or service in terms of the functions it is
expected to perform. A Functionality construct is a specialization of an Enterprise Object (see 7.6).

8.4.7.3 Usage
A Functionality construct can be further decomposed into sub-functions. Functionality can serveds the
basis of a dialogue between producer and Stakeholder (see 8.4.4) or User (see 8.4.5) on the identifichtion
of new user] needs and product or service development. Functionality construct propertiés-are|first
specified inthe requirements definition modelling life cycle phase.
8.4.7.4 (Cgnstruct template for Functionality
Table 22 — Functionality template
Header
Construct lapel <Model-unique abbreviation>
FUNC
Identifier <Model-unique string>
Modeller-assigned alphanumeric.cede in the form of a construct label, fol-
lowed by an extended alphanumeric string (see 5.5), e.g. FUNC_7
Name <string>
Name of the Functionality:
Design Authprity [<identifier> /" <name>] “’ [<identifier> /" <name>]
Organizational Unjtiand Organizational Role respectively, having the authori-
ty to design or maintain this Functionality.
Body
Attributes applicable‘at requirements definition and later phases
Category [ <string> |+
Kind of functionality.
Examples can include information processing, material handling, transportdtion.
Capabilities/Limitations [ <string> ]+
Short textual description of capabilities and limitations.
Decomposition [sub-function]*
List of sub-functions.
Relationships applicable at requirements definition and later phases
Applies to [<identifier> '/' <name>]*
Pl UduLtD aud SCl ViLCD havius thlb Fuu\,‘(iuua}i‘(y.
NOTE For the Category attribute, the modeller can consider using the International Standard Industrial

Classification of All Economic Activities (ISIC), available at https://unstats.un.org/unsd/publication/seriesM/
seriesm_4rev4e.pdf.
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Annex A
(normative)

Behavioural rules — Detailed description and syntax

A.1 Process behaviour

A.1.1 Enterprise process architecture

This|document does not prescribe an enterprise process architecture, but theére are gt least four
different kinds of relationship for the invocation of processes:

a) delegation, where a delegated process is expected to finish or fail.and return confrol with an
dppropriate ending status;

b) partition, where several processes are involved in a fan-out~fan-in, collective finish or failed
felationship;

c) ¢haining, where one process passes control to another, etc., until the end of the [chain when
¢ontrol passes back to the chain originator or some qverall scheduler;

d) metworking, where the relationships between the.€o-operating processes are simply [invocations,
¢.g. a collaboration composed on-the-fly to meet a'specific demand or project requirement.

A.1.2 Constraining process behaviouralrules

The general case is illustrated in Figure All where P, P1 (part of P) and Q are process instances:
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Figure A.1 — Inter-process instance relationships

In order to [assist the modeller in aveiding problems, it is necessary to impose some constraints as
follows.

a) Abehavjioural rule in a proeess’'shall refer to only those processes that are parts of the same process
or are listed in a ‘uses’ relationship.

NOTE This is notdncompatible with 7.1.4 NOTE 2 specifying <origin> for input events and <destingtion>
for outpyit events, because those relationships are not part of a behavioural rule set.

b) The behavioural rule set (BRS) of a process P that consists of other processes P;, P,, ... P, [shall
completely‘prescribe the possible process initiations between its part processes P4, P,, ... P,. A part
process|{P;that consists of other sub-processes shall similarly prescribe their behaviour in itsjown
BRS, not the BRS of P;'s parent process.

c) A process may also in its BRS initiate other processes that are not part of it, either directly
via complementary uses/used_by relationships or indirectly via output_event/input_event
relationships, subject to the following constraints:

1) the uses relationship list in a process shall not include that process or parts of that process;
2) the used_by relationship in a process shall list all other processes that may use that process;

3) a behavioural rule in a process that generates an event shall separately list that event in an
output event property;

4) a process that may respond to an event occurrence shall separately list that event in an input
event property.
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These constraints enable the modeller (usually assisted by a computer tool) to trace inter-process
invocations and identify unhandled events, possible conflicts and infinite loops. They do not prevent
possible process deadlocks arising from process competition for shared resources.

The consists of and uses relationships between Business Process, Services and Enterprise Activities are
illustrated in Figure A.2 (the dual part-of and used-by relationships are not shown).

)
| «operation» «operation» |
| Business consists of B> Service |

0..*
| 0.* Process 0.* 0.* [1abel = SRV uses A
uses A label = BP [ description [1] |
| il description [1] < consists of objective [1.*] |
e objective [1..¥] 0.* 0.% constraint [0..%]
[ 0.* | constraint [0.%] : " |behavioural rule [1.*]  |0.* [
| declarative rule [0.*] uses B> declarative rule [0.*] <>0*—'
0.* behavioural rule [1..*] 0.% 0% functionality [1..*] - cogsists of Y |
activation priority [1] a - value [1.¥]
<« uses |
cnsists of ' ending status [0.*] service attributes [1..*]
| domain usage [0..] 0.* 0.* |ending status [0..*] 0.F |
| 0.* —

1l 0.* |
| 1.% 1.:* |
| uses B> «operation» < consists of |
| 1.% Enterprise il
| consists of B> Activity < uses I

1.* label = EA 1.% [
| description [1] As el'sewhel:re
activity behaviour [1] relat'lonshlps that [
| There are no <uses> _ _ — — — — T|objective [1.*] are llStefj 2 [
| or <consists_of> constraint [0..¥] ~ properties infa
relationships from EA 0.* | behavioural rule [1.] 0.* : construct |
- consists of
| to BP or EA to SRV uses| A activation priority [1] \/ terrfplate. are
ending status [1..%] omitted in thpse |
| duration [0.*] attributes
0.* 2 0 [
Qe ) S T T T T N\ WA A S SR _—

Figure A.2 — Relationships between process constructs

A mddeller can decide whether to have;

| strict process hierarchy\>comprised of only ‘consists-of’/’part-of’ relationsh

BRS will be limited to_sub-trees of that node, or

3 looser network striucture comprised of only ‘uses’/’'used-by’ relationships and requiri
tlo process interactions through modelling (e.g. OPM, Petrinets, ...) to detect deadlocks, |

3 mixed hierarchy/heterarchy structure with local and networked scopes thatare clearl
Iy the twoo)different kinds of ‘consists-of’/’part-of’ and ‘uses’/’used-by’ relationships W
feduce the amount of confusion and unexpected behaviour but still require attentio

ps and so

¢onstraining behaviour because all BRSs will be on nodes of one hierarchy tree and sqopes in that
I

ng attention
bops, etc., or

y delineated
rhich should
) to process

teractions.

However, the syntax and semantics of the behavioural rules do not guarantee qualities of
acyclicity, predictability or avoidance of deadlocks (e.g. from competition for resources). Nor do
they address issues of parallelism caused by the occurrence of multiple events that initiate the same
process, each requiring a significant period of time for the consequential chain of activities to complete
(e.g. the delay between ordering and delivering a product or service). This means that the overall
process behaviour and the obligation to avoid process loops is the responsibility of the designer of the
behavioural rules set, while the requirement to avoid deadlocks and handle near-concurrent requests
and long-lived process threads are implementation issues requiring techniques already used by
computer operating systems.

This document does not specify a mechanism for interpreting the behavioural rules at run-time.
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A.2 Overview

A.2.1 Graphical Illustration
Figure A.3 illustrates the syntax for behavioural rules.
NOTE1 This class model is not part of the UML model for constructs used in the rest of this document.

NOTE 2  To improve visual traceability, four classes (condition, action, single condition, single action) appear
in more than one place, but each is defined (elaborated) only once.
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BEHAVIOURAL RULE SYNTAX
action H
A
| | O [ |
single multipart fMJ single repeat multipart
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5 i Y0 77
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condition condition

[
AND
modality

$

"SYNCHRONOUS " * "ASYNCHRONOUS ; _..czowcmwmc i

ﬁ

"SELECT"..."FROM " ‘

_——— - & ..

Figure A.3 — Syntax for behavioural rules
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A.2.2 Textual description

This clause describes the rules introduced in 7.2.5 in textual form with examples. The formal syntax for
behavioural rules is contained in Clause A.3.

In the following, reserved words are denoted totally in upper case.

NOTE1 The reserved keywords occurring in this annex are AND, ANY, ASYNCHRONOUS, BPEA, DO, ES,
EXCEPTION, FINISH, FROM, GENERATE, OR, REPEAT, RUN-TIME CHOICE, SELECT, START, SYNCHRONOUS,
TIMES, UNTIL, UNORDERED, WHEN and XOR. Each term can be replaced by an equivalent term in all capital
letters provided that is understandable to the human reader.

A Business [Process (BP) or Service (SRV) or Enterprise Activity (EA) is denoted by <PROCX, |with
instances <IPROC1>, <PROC2>, etc.

Behavioural] rules are defined with the following general form:
WHEN ¢ondition DO action;

where

a) the’; character terminates a behavioural rule;

b) conditign is one or more of the following:

1) theloccurrence of one or more designated events: as furtherdescribed in A.2.3.1, these in¢lude
norjmal events (represented by Events and START events for Business Processes or Enterprise
Actjvities) and exceptions;

2) thelcompletion of one or more <PROC>s that havebheen previously initiated as a consequer]ce of
an gction of the behavioural rules of the <PROC&’that contains those rules (see A.2.4.1);

3) amplti-part condition, consisting of either

i) [two or more conditions separated by the reserved word AND, in which case the multi-part
condition is defined to occur if allof those conditions occur, or

ii) |two or more conditions separated by the reserved word OR, in which case the multitpart
condition is defined to oceur if any of those conditions occur.

c) action i$ one or more of the-fellowing:

1) initjate one or more <PROC>s (A.2.4.1);

2) coanlete a <PROC> with or without raising an exception (A.2.4.2);
rate arEvent (A.2.4.3);

3) gen|
4) reppata specific action (looping) (A.2.4.4).

NOTE 2  In the case where both AND and OR separators are used in one multi-part condition [item c) above],
parentheses ‘ (“and ‘)’ or equivalent grouping symbols are used to group conditions so as to resolve ambiguities.

EXAMPLE The condition START AND (Eventl OR Event2) occurs if START occurs and either Eventl or
Event2 occurs, while (START AND Event1) OR Event2 occurs if START and Event1 both occur or Event2 occurs.

NOTE 3 The syntax does not of itself prevent infinite loops, as in a <PROC 1> that has WHEN START DO
<PROC 1> as a behavioural rule, or more indirectly WHEN START DO <PROC 2> where <PROC 2> (or another
Business Process invoked directly or indirectly by <PROC 2>) also contains a rule WHEN START DO <PROC
1>. Implementations can impose restrictions, e.g. that no <PROC> can initiate itself or a another <PROC> that
initiates this containing <PROC> either directly or indirectly, but such restrictions are implementation matters
outside the scope of this document.
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As with initiation of a <PROC>, implementations can impose restrictions in order to avoid infinite

loops, e.g. that no <PROC> responds (via a condition in a behavioural rule) to an Event that it generated, either

directly or indirectly, but such restrictions are implementation matters outside the scope of this document.

A multi-part action is represented as a list of actions separated by commas, which, if more than one
<PROC> needs to be initiated, shall be preceded by a reserved word (indicating either an ‘and’ modality
[see A.2.3.1 b) ] or an ‘exclusive or modality’ [see A.2.3.1 c) ]) denoting constraints on their otherwise
parallel initiation (see A.2.3.1). Commas may be replaced by the (semantically equivalent) reserved
words AND (for an and modality) or XOR (for an exclusive or modality).

NOTE 5

Behavioural rules do not have associated identifiers since they are attributes within a <PROC>.

NOTH
can b

6  The two kinds of condition and four kinds of action, together with their various qualifyix
e used in certain combinations to express various patterns of sequencing relationships betw

g modalities,
een Business

Procgsses or Enterprise Activities, or some combination of both (synchronous/asynchrenous;| fan-out/fan-
in, etcc.). Some example patterns, and the corresponding conditions and actions for these,.'are suymmarized in
Tableg A.1. Other kinds of patterns, conditions or actions can exist or be developed later,
Table A.1 — Example behavioural rule patterns, with corresponding conditions an|d actions
Typical patterns (non-normative) Condition Possible actions
(and modaplities)
(see A2.3)

Starf-up process initiation - the unconditional initiation of |START Initiate action

- > on initiati . :
one ¢r more <PROC> on initiation of this Business Process [s6e A.2.3.1 b)]
Event initiation - the initiation of one or more <PROC> fol- |Event Initiate action
lowihg the occurrence of a designated event [see A.2.3.1 )]
Conditional - causing the conditional initiation of a.successor|Action Initiate action
<PR(C>, dependent on the ending status of its predéecessor

status-completion
[see A.2.3.2 a)]

Forc

bd - causing the initiation of a successgr<PROC> re-

gard]less of the ending status of the predegessor

Action on- comple-
tion [see A.2.3.2 b)]

Initiate action

tion

Parajlel spawning - causing the congurrent, parallel initia-

pf two or more successor <PROC>

Any condition

Initiate action:
AND-branching
(synchronous,

asynchronous)

Unof
in to
and

dered set - where a Set of <PROC> needs to be executed
fal, but the order 6fexecution is not known beforehand
s determined atrun-time)

Any condition

Initiate action:
AND-branching
(unordered)

Rend

ezvous - synchronizing the end of spawned <PROC>

AND-completion
[see A.2.3.2 )]

Any action

Run+
poss

time choice - making an exclusive choice among several
ble successor <PROC>

Any condition

Initiate action,
XOR-branching

(select, run-tine choice)

Alternate completion- on completion of any one of a group of

OR-completion [see

Any action except repeat

Business Processes or Enterprise Activities A.2.3.2d)] iteratively
Loop - repeating the initiation of a successor <PROC> until a |loop completion: Initiate action, loop
given condition holds or for a defined number of iterations |REPEAT (UNTIL,

TIMES)

Business Process completion - indicating the end of execu-
tion of a set of behavioural rules and the termination of its
containing Business Process

normal completion:
with ending status

Complete/
terminate Business
Process: FINISH
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A.2.3 Conditions

A.2.3.1 Event

An event condition is one of two kinds of conditions used in behavioural rules. The occurrence of a
designated event is represented by the event name or identifier. Event conditions have three forms

a) normal events generated during the normal operation of a <PROC> and represented by an Event

constru

ct.

b) start, the fact of initiation of <PROC>, denoted by the reserved word START. This is used for

exampl
contain
in the s
are defi

NOTE 1
the behg
designat]

c) excepti
or by a

Excepti

1) des
nan

NOT

2) def:
des
A.2.3.2 Ag

An action co
the complet
a <PROC> h
termination|

a) On-stat
Enterpr

— ES
— ES

TO IMitiate Set-up and preparatory actions withinm each KPROCS1f a behraviourat T
5 more than one behavioural rule, the rules containing START conditions are evaluated
hme order as they are defined, followed by all other rules, again in the same order‘as
hed.

START can be combined with one or more normal events in a behavioural,rule. In that
vioural rule will have no effect (no preparatory actions will occur) unless both”"START and 4
ed events have occurred.

ns raised as the result of a termination (abnormal ending) of a pkeviously initiated <PH
special external mechanism such as a watchdog timer, denpted’by name of the excey
bns have two forms

gnated, if an exception is raised of the designated kind, ¥epresented by EXCEPTION exce
he. The exception name shall be unique within the scope’in which it is defined and used.

E2 Thereserved word EXCEPTION is optional. Itids intended as an aid to the human reade

ult (intended as a catch-all), if an exception«éfiany kind is raised that has not been other
gnated and represented by EXCEPTION ANY.

tion completion

on of one or more designated*'<PROC> (each having a corresponding ending status). {
as been initiated several‘times within a loop action as described in A.2.4.4, only thd
is considered as an aetion completion. Action completion has four forms.

1s condition - theaetion is initiated dependent on a comparison of the ending status
ise Activity with @ designated value and represented by one of

<PROC>x) $status value

<PROCSX) < status value

— ES

e set
first
they

case,
11 the

10C>,
tion.

btion

wise

mpletion is one of two kinds of conditions used in behavioural rules. Its occurrence signifies

Vhen
b last

of an

<PROC>x) > status value

— ES (<PROC>x) <> status value

where <PROC> is a designated <PROC>, ES (<PROC>) denotes the ending status of that <PROC>, and
status value is any constant or expression that can be evaluated and tested for equality, less than,

greater

than or inequality relative to the ending status.

b) On-completion condition - the action is initiated when a <PROC> completes (regardless of its ending
status) provided there is no on-status comparison that has evaluated to true, represented by

FINISH

(<PROC>)

and is equivalent to ES (<PROC>) = ANY
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c¢) AND-completion condition (rendezvous) - all of a list of designated <PROC> complete, represented by

completion condition <PROC1> AND completion condition <PROC2> ... AND completion
condition <PROCn>

where each completion condition <PROC>i (i=1..n) is either an on-status condition or an on-
completion condition as defined in A.2.3.2 a) and b) above.

d) OR-completion condition - at least one <PROC> in a list of designated <PROC> completes,
represented by

completion condition <PROC1> OR completion condition <PROC2> ... OR completion condition
+«+PROCn>

Where each completion condition <PROC>i (i=1..n) is either an on-status cemnditioh or an on-
¢ompletion condition as defined in A.2.3.2 a) and b) above.

A.2.4 Actions

A.2.4.1 Initiate action

The |nitiate action signifies that one or more <PROC> is to be initiated by a condition odcurrence as
defirled in A.2.2. The initiate action models the fact that a <PRO€>'ean be initiated only on cpmpletion of
its predecessor [see A.2.3.2] or on the occurrence of a start event [see A.2.3.1 b)], or the ocqurrence of a
normpal event [see A.2.3.1 a)], or a raised exception [see A.2.3+1 c]].

EXANPLE The initiation of a <PROC> can be dependent@©@n the availability of a necessary Resoyrce or Event,
even fhough its predecessor has terminated and enabled it to proceed.

The initiate action has three forms

a) gingle action - a single designated <PROC> is initiated, represented simply by its nare, as in the
ehavioural rule

HEN START DO prepare_Workstation;

b) AND-branching - enabling-the activation of multiple successor <PROC> by one or more
redecessors. The ordenihgof successor activation is determined by its <and modality3, which may
e synchronous (all starting at the same time), asynchronous (activated in parallel put possibly
gtarting at differedt-times) or unordered (the sequence of activation is not known |and will be
ﬁetermined at rtnrtime, possibly subject to temporal constraints). The action for AND process-
ranching is represented by

f+and modality> <PROC1>, <PROC2>,...,, <PROCn>

Where=and modality> is one of

SYNCHRONOIIS or ASYNCHRONOUS or INORDERED

The commas in the list of <PROC> may be replaced by the reserved word AND.

c) XOR-branching - enabling the activation of one and only one successor <PROC> by one (or more)
predecessor(s). The selection of successor activation is determined by its exclusive or modality,
which may be case-determined (indexed or determined by the run-time value of some variable),
or run-time choice (determined by a decision made at run-time). The action for XOR-process-
branching is represented by

<exclusive or modality> <PROC1>, <PROC2>,..., <PROCn>

where <exclusive or modality> is one of
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— SELECT jth item FROM <PROC1>, <PROC2>,..., <PROCn> (used for selection of <PROCj> by a run-

tim

e value of j)

— RUN-TIME CHOICE FROM <PROC1>, <PROC2>,..., <PROCn> (used for selection by a run-time

dec

ision)

The commas in the list of <PROC> may be replaced by the reserved word XOR.

A.2.4.2 Complete action

The complete action is enabled by any completion condition as defined in A.2.3.2 and terminates the

<PROC>. It}

a)

b)

A.2.4.3 Gednerate event action

The generat

A.2.4.4 Ldop action

The loop act

a)

b)

normal
optiona

FINISH
or
FINISH

excepti
default

GENERATE <exception name> AND FINISH ;

GENER/

repeatd
If the cd
again. C

REPEAT

where
further

NOTE

de £
dS LWU TULIILS

[ly indicating an ending-status. It is represented by

( <status value>);

n termination - the <PROC> raises an exception (usually as the result of a designat
bxception condition) and thereupon terminates. It is repreSented by

e event action enables a <PROC> to generate@an Event. It is represented by

\TE <event name> ;

ion signifies the repetitive initiation of some action. A loop action has two forms

onditionally - a test condition is evaluated after each repetition of the action to be repe
ndition is true the loop exits, otherwise the action is repeated, and the condition is che
onditional looping isirepresented by

' <action> UN-FID test condition ;

caction>/is\either initiate action (single action, AND-branching or XOR-branching)
loop aetion, and test condition is an action completion as defined in A.2.2.2.

REPEAT <PROC> UNTIL ES (<PROC>) = ANY is semantically equivalent to <PROC>.

completion - the <PROC> terminates normally, represented by the keyword FINISH and

bd or

ated.
cked

or a

repeat iteratively - providing for a fixed number of repetitions of an action and represented by

REPEAT <action> <loop count> TIMES ;

where <action> is either initiate action (single action, AND-branching or XOR-branching) or a
further loop action, and <loop count> is an expression, which either evaluates to a positive integer
that then determines the number of repetitions or, if it does not so evaluate, the action is not
initiated.

A.3 Formal syntax in Extended Backus-Naur Form (EBNF)

The following syntax uses the notation of EBNF as described in ISO/IEC 14977. EBNF syntactic elements
are typeset in Courier font to distinguish them from normal text and to ensure that quotes are shown
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correctly. The normal character representing each operator of Extended BNF and its implied precedence
is (highest precedence at the top)

ES

)

repetition-symbol
except-symbol
concatenate-symbol

definition-separator-symbol

= defining-symbol

)\

The pormal precedence is over-ridden by the following bracket pairs:

' first-quote-symbol first-quote-symbol '

" second-quote-symbol second-quote-symbol "

(* start-comment-symbol end-comment-symbol )

( start-group-symbol end-group-symbol )

[ start-option-symbol end-option-symbol ]

{ start-repeat-symbol end-repeat-symbol }

? special-sequence-symbol  special-sequenge-symbol  ?

NOTE1  The first-quote-symbol and second-quote-symbol are straight quotes, not curly quotes.
NOTHE 2 A space character enclosed in guotes as in ' ' denotes that a literal space character
otherjwise space characters and line endihgs”(so-called white space) have no significance other th

reserjved words and meta-identifiers. Each meta-identifier is written as one or more words joine
hyphpns. A meta-identifier can occutton‘both the left and right sides of a rule, so enabling recursion

EXANPLE
list]= item item AND\list ; (* uses recursion to specify a non-empty sequencd
AND ftem AND item AND_Jtem, etc. *)

| terminator-symbol

is required,
an delimiting
1 together by

of item

(* Bghavioural rinle set definitions start here. *)

(* The followidg base declarations define positive-integers and certain behavioyral rule
stripgs *)

non-gerb-integer = '1' | '2' | '3' | '"4' | 'S5' | '6' | '7' | '8' | '9' ;

decilmat—digtt——" 0"t TomT—Zzcro—IITteger

positive-integer = non-zero-integer {decimal-digit} ;

(* used in XOR-modality and loop *)

upper-case-letter = 'A' | 'B' | 'C'" | 'D'" | 'E' | 'F" | 'G' | 'H" | 'I' | 'J" | 'K' ‘L'
[ 'M'" | 'N" | 'O" [ 'P" [ 'Q' | 'R' | 's' | 'T" | ‘'u' [ 'Vv' | 'w' | X' | 'y' | 'Z!
lower-case-letter = 'a' | 'b'" | 'c' | 'd" | 'e' | 'E£E' | 'g"'" | 'h' | 'i' | '3' | 'k' 'l
[ 'm" | 'n" | 'o'" [ 'p" [ 'gq' | 'r' | 's'" | "t" | 'u' [ 'v' | 'w' | 'x'" | 'y' | 'z'
letter = upper-case-letter | lower-case-letter ;

string-character = letter | decimal-digit | ' ' | '=" | /" | " ' ;

(* note that a string-character can be a space *)
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name = letter {string-character} ;

(* a name in a behavioural rule is an identifying label or variable. It shall start with a
letter, can contain spaces, etc. *)

proc = name ;
(* identify a Business Process or Enterprise Activity by its name *)
ev = name ;

(* identify an Event by its name *)

status-congtant = name ;

(* a literdl constant that can be compared with Ending Status *)

(* The following identify reserved words for behavioural-rules: ¥*)
(* Reserved words in behavioural rules are delimited by white space *)
AND = ? logical and ? ;

ANY = ? eqyivalent to a wildcard (a condition which compares ANY,with any value is alwlays
true) ? ;

ASYNCHRONOUS = ? activated in parallel but possibly startivlg at different times ? ;
DO = ? inifiate action if the controlling condition ocgurs ? ;

ES = ? Ending status of the <PROC> ? ;

(* ES (prog¢) shall evaluate to O-argument prediocate *)

EXCEPTION § ? signal abnormal behaviour ? ;

FINISH = ?|signal completion of the <PROEX"? ;

FROM = ? s¢lect an identified item firom a list ? ;

GENERATE =]|? cause an Event or exception to occur ? ;

OR = ? logjcal or ? ;

REPEAT = ?|iterate ? ;

RUN-TIME-CHOICE = ? s€leCt an item from a list at the time when a decision is needed 7| ;
SELECT = ?|identify which list element needs to be selected ? ;

START = ? ¢ondition that occurs when a <PROC> is initiated ? ;

SYNCHRONOUS =2 all starting at the same fime 2
TIMES = ? identify preceding integer as the number of repetitions ? ;
UNORDERED = ? the sequence of activation is not known and will be determined at run-time,

possibly subject to temporal constraints ? ;

UNTIL = ? check for action completion ? ;
WHEN = ? wait for the occurrence of a (possibly multi-part) condition?
XOR = ? logical exclusive or ? ;

(* The preliminaries end here. *)

(* Define behavioural-rule-set for <PROC> constructs: *)
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behavioural-rule-set = behavioural-rule {behavioural-rule} ;
behavioural-rule = WHEN condition DO action ';' ;
condition = condition-term

| condition-term {AND condition-term}

| condition-term {OR condition-term} ;

condition-term = single-condition

L L] L) ot o LAY 1

t £ Arebi-et-on—) .
singlle-condition = event-occurrence

| action-completion ;

evenf-occurrence = event

| start

| exception ;
evenf = ev ;

(* the named Event needs to be included in the list of/EV¥ent Inputs in the <PRO(> that
contpins this behavioural-rule *)

starfg = START ;

exception = designated

| default ;
designated = [EXCEPTION] exception-name.?;
exception-name = name ;

defaplt = EXCEPTION ANY ;
actipn-completion = on-compleétion
| and-completion

| or-éompletion ;

on-cpmpletion = 6n-status

)"FINISH " (' proc ") ' ;
on-statdsy= ES ' (' proc ') ' compare status-value ;
comphraf= t=t | tov | tuv | 1ot
status-value = status-constant

| name

| ANY ;

(* status-value is a constant or expression that evaluates to a name. This grammar
reflects the ambiguity of the language in this respect; status-constant and name are
different semantics, but both are a sequence of string-characters;

ES (proc) compare ANY is always true if <PROC> is complete *)

and-completion = on-completion {AND on-completion} ;

or-completion = on-completion {OR on-completion } ;
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action = initiate
| complete
| generate
| loop ;
initiate = single-action

| and-branching

single-acti
and-branch]
and-modalif]

and-actiond

xor-branch]

xor-modalit

xor-action-

nth-action

(* nth-act]
items in tH

complete

raise-excey

normal Fl

generate

loop cong

conditional

iterative-

on = proc ;

ng and-modality and-action-set ;

SYNCHRONOUS | ASYCHRONOUS | UNORDERED ;

y

set single-action {',' single-action}

| single-action {AND single-action} ;

ng xor-modality xor-action-set ;

RUN-TIME-CHOICE

y

| SELECT nth-action FROM ;

set

= single-action {',' single-action}

| single-action { XOR single-action}

positive-integer ;

on is an expression that should-‘¢valuate to a positive-integer <= number off
e xor-action-set, otherwise anN\exception is raised ¥*)

[raise-exception] normal ¢;

tion = GENERATE exceptign-name AND ;

NISH {' status4value ') '} ;

(
GENERATE event
itional-repeat

| ite€xative-repeat ;

-regpeat REPEAT action UNTIL action-completion ;

apoa+ REPEAT action

1mnp—hnnh+ TIMES

loop-count

(* loop-count should be an expression that evaluates to a positive-integer or zero
an exception needs

which case

positive-integer ;
(in

the action is not executed), or if it does not so evaluate,

to be raised *)

(* Behavioural rule set definitions end here.
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Annex B
(informative)

Model views

Overview

This
orier
mod
View
supp
in or

Mod
addit

B.2

B.2.

Figu

annex contains expanded versions of Clause 5 figures. It shows how a model for armai
ted enterprise can be analysed in terms of Function, Information, Resource and Or
] views and defines further models (and additional constructs) for Decision.and C
s. Whereas the enterprise model represents all aspects and with sufficient detail f
orted enterprise monitoring and control, the model view presents only a‘selection of th
Her to focus only on details relevant to the model user’s particular needs:

el Views are an open-ended set. The modeller can extend the\views defined herd
ional views, for example economic or value-added views.

Expanded figures for core and derived construct

| Core construct relationships

e B.1 expands Figure 4 to show construct relationships.

wufacturing-
banizational
pllaboration
DI computer
ose aspects,

to express
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Core constructs - relationships

related to B>
0..* <d requires
includes a subset of
- «operand» = «operand»
<tincludes Enterprise 0.. Object View fl..*
Object 1.* has i
K[L* R T <q has inputs,
specialization of B> < 0.* 7 Tl 5 e outputs <q has output
has A
*
Ol jrelated oA < has associated @ has inpu
. —
0.* =i
- T «operand» | *
| ettt
has output A has inputA 1.* 1* (1. b Q
<4 receives L
specialization of > initiates B> ‘-19
.
1"* *
0.* regeives |A ‘>(‘>
- «operation» b‘
Order Domain 1.%] generates ¥ q
. \ N
- related tp, 57 uses
requires4 | hgsinput A \_c~(\
specialization of B> s s\\o
1.*
uses B> &3 eﬂ@s‘l
N M~ «operation»
consists 0.* Business
cerns << v \_/\0_,*;\e Jrocess
0.71.*
< rpqui \\ 0.4 1.*
Pquires 5\0 . ..
P
0.7 :
assigned top> 1.* 3?\ 4q copsists|o:
PR «operation» M7 uses ¥
Organizational * q usds
E Unit ice 0.. N N
Performance =" 0.*
Indicator gl [ \w 0.* 1%
assesses| B < 3551gn:¢£° consifts of | consists pf ¥
\I controls® [0.* |0.* uses ¥
assigned to
g t\\() Decision 1.*
‘ , Centre «operation»
- 1 Tl 1.% Enterprise T *
N—2 Activi
4 assigned tob> 1.* il
12*
Operational provides role »
Role
provides >
capability

7

N
S

Further fig
containing

Organization Vlews

B.2.2 Derived constructs with attributes

Figure B.2 expands Figure 6 to show attributes for derived constructs.

86

%Qv Figure B.1 — Core construct relationships

/\n thls annex contain the same Flgure B.1 relatlonshlps but 1n more detail

(also
and
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" |uses / used by

=
\ N

/ N

\

«operand»
Core component::
Enterprise
Object

label = EO
description [1]
nature [1]
attribute [0..¥]
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Figure B.2 — Derived constructs with attributes
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B.3 Manufacturing-oriented enterprise Views

B.3.1 Overview

The conceptual structure set out in Clause 6 provides an overview of the relationships and attributes
of the core constructs of Clause 7 and the specializations of 7.16. The main relationships between those
constructs and the manufacturing specializations are shown in 8.2. Figure B.3 expands Figure 8 to
include attributes.
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